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(64) Abstract Title: IsolBtkm of atiitaiTaMan zone 



(57) An apparatus which comprlaes a zonal isolation assembly comprising: one or more solid tubular 
members, each solid tubular member including one or more external seals; one or more perforated 
tubular members each including radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal isolation assembly; wherein at least one of the solid tubular members arid the perforated tubular 
members are fomned by a radial expansion process performed within the wellboie; and wherein the solid 
tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methocte and systems for Isolating subterranean zones and extracting materials from 
producing zones. 
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ISOLATION OP SUBTERRANEAN ZONES 

Cross Reff«renoe To Related AfHpilcBtlons 

This application is a continuatioivin-part of U.S. patent appUcatlcm seriai number 
5 09/969,922» attorney docicet numt)^ 25791.69, filed on 10/3/2001. that was. a 
continuation-in-part of U.S. patent application sertai number 09/440.338, attorney 
docket number 25791.9.02, filed on 11/15/1999, that Issued as U.S. Patent No. 
6,328.113, that dalnned the benefit of ttie filing date of U.S. provisional patent 
apfriication seriai numt>er 60/108,558, attomey dock^ number 25791.9. filed on 
10 11/16/1 998, the disclosures of which are incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent applicatton serial no. 
09/454.139. attomey docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510.913. attomey docket no. 25791.7.02, filed on 2/23/2000. 

15 (3) U.S. patent appllcatton serial no. 09/502.350, attomey docket no. 25791 .8.02. filed 
on 2/10/2000^ (4) U.S. patent application serial no. 09/440.338, attomey docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent applicaton serial no. 09/523^460. 
attomey docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512.895. attomey docket no. 25791.12.02, Tiled on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511,941, attomey docket no. 25791.16.02. filed on 2/24/2000. 
(8) U.S. patent application serial no. 09/588,946. attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application seriai no. 09/559,122, attomey docket no. 
25791.23.02. filed on^ 4/26/2000. (10) PCT patent application seriai no. 
PCT/USOQ/18635,. attomey docket no. 2579125.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent appllcatton serial no. 60/162.671, atton^ docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provisior^l patent application serial no. 60/154,047, attonney 
docket no. 25791.29, filed on 9/18/1999, (13) U.S. proylstonal patent application serial 
no. 60/159,082, attomey docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provistonal patent application serial no. 60/159,039, attorney docket no. 25791 .36, filed 

30 on 10/12/1999, (15) U.S. provisional patmt application s^al no. 60/159,033. attomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial, 
no. 60/212.359. atton>ey docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,^, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistohal patent iapplteation serial no. 60/221.443, attomey 
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docket no. 25791.45, filed on 7/28^000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent appNcatkm serial no. 60/233,638. attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. provlstonal patent application serial no. 60/237,334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provislonai patent application serial 
na 60/270.007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appOcatton eeriai no. .60^2,434, attorney docket no. 257i91.51. filed on 
1/17/2001; (24) U.S. provisional patent appiicatlon serial no. 60^59,486. attorney 
dodcet no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S, provisional 
patent application serial no. 60/313.453, attmiey dodcet no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent appiicafim terial no. -60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent appUcatlon serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 uBDty patent appiicatlon serial no. 09/989,922, attorney docket no. 25791.69. filed on 
10/3/2001, the disdosures of whk:h are incorporated herein l}y reference. 

Background of tfis Invention 

This ^ntlon relates generally to oil and gas exploration, and in partkxilar to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a wellt>ore typically traverses a number <rf zones within a 
subterranean fbnnation. Some of these subterranean zones will produce oil and gas, 
while others will not Further^ it is often heoessary to isdate subterranean zones from 
25 one another in order to fadliiate the exploration for and production erf oil and gas. 
Existing methods for isolating subterranean production zones in order to fadliteto the 
expteratton for and productton of oU and gas are complex and expensive. 

The presertt inventton is directed to overcoming one a mane of the limttathms of the 
30 existing processes for isolctfing subterranean zones during oil and gas expteration. 

Summary of the Inventkm 

According to one aspect of thlB present Invention, an apparatus Is provided that 
indudes a zonal isolation Ksenibly Including: one or nxxe solid tubular members, each 
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sdid tubular member including one or more external seale, one or more perforated 
tubular mmibers ooupidd to the solid tubular members, one or more flow control valves 
operabty coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or nnore temperature sensors 

5 operably coupled to one or more of the perforated tiibular members for nnonitoring the 
operating temperatura within the perforated tubular rTterTd)ers, one or more pressure 
sensors operably coupled to one or more of the perforated tubular numbers for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to tlie zonal isolation assembly, and a oohtroiler operably coupled to tt)e flow 
control valves, the temperature senses, the pressure sensors, and the flow sensors for 
monitoring the temperatura. pressure and flow sensors and controlling the operatioh of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubi^r members are fomned by a radial expansion process perfonmed within the 
weHbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positlonhg one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubuters and perforated tubulars 
within the weBbofe, ftuididy coupling the perforated tubulars and the solid tubuters. 

25 preventing the passage cf fluids from the first subterranean nne to the second . 
subterranean zone within the wellbore external to the solid tubulars and perfbrated 
lubularai monitoring the operating temperatures, pressures, and ftow rates within one 
or more of the perforated tubulars, and controlling the flow of fluldic mat^ls through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to anoHver aspect of the present invention, a method of extracting ntaterials 
frcxn a produdng subtenanean zorte in a weiitore, at least a portion of the wellbore 
including a casing, is provided that Includes positioning one or more soiled tubulars 
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within the weilbore, positioning one or more perfc»ated tubuiars within the welUx^re, the 
perforated tubuiars taversing the producing subten^nean zone, radially expanding at 
least one of the solid tul)ulars and the perforated tubuiars within the wellbore. fluidicly 
coupling the solid tubuiars with the casing, fluidicly coupling the perforated tubuiars 
5 Witt) ttie solid tubuiars, fluidldy isolating ttie produdng subterranean zone from at least 
one other subterranean zone within the wellborSp fluidicfy coupling at least one of the 
perforated tubuiars with ttie producing subtenanean zone, monitoring the operating 
temperatures, pressures, and flow rates wittiin one or more of the perfbrated tubulara, 
and controlling the flow of fluidic materials ttvpugh tt)e perforated tubuiars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean joone from a second subterranean zone in a weiibore is provided that 
' Includes means for positioning one or more solid tut)uiars within the wellbore, the solid 

15 tubuiars traversing the first subten^nean zone, means for positioning one or more 
perforated tubuiars within the wellbore, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tutnjlars and 
perforated tubuiars within the wellbore. means for fluidicly coupling the perforated 
tubuiars and the solid tubulara, means for preventing the passage of fluids from the first 

20 subtenBriean zone to the second subterranean zone within the wellbore extemal to the 
solid tubulara and perforated tubuiars, means fc^ monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perfbrated tubulara, 
and means for cmtrolling tlie flow of fluidic materials through the perforated tubulara as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present tnventon, a system for extracting materials 
from a producing subterranean zpne in a wellbore^ at least a portion of ttie weflbore 
inducing a casing, is provided ttiat includes means for posttioning one or nrxKe solid 
tubulara wlttiin ttie wellbore, means for posRioning one or more perforated tubulara 
30 witttin the viFellbore, the perfbrated tubulara traversing ttie producing subterranean 
zpne, means for radlaBy expanding at least one of ttie solid tubulara and ttie perforated 
tubulara within the wellbore, mieans for fluididy coupling the solid tubulara wtth tt>e 
casing, means for fluididy coupling the perforated tubulara witti the solid tubulara, 
means for fluidicty i8<^tlng the produdng subterranean zone from at least one other 



subterranean zone within the weilbore, means for fiuidicly coupling at least one of the 
perforated tubularis with the producing subterranean zone, means for nnonitoring. the 
operating temperatures, pressureSp and flow rates within one or more of tiie perforated 
tubulars, and means for controlKng the flow of fluidic materials throu^ the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

Acoording to another aspect of the present invention, an apparatus is pro^Med that 
Includes a zonal isolation assemt^ Indudihg: one or more solid tubular members, each 

10 solid tubular member including one or more exlmiai seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more sofid tubular liners coupled to the interior sttffeces of one or nwre of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly* At 

15 least one of the soHd tubular members and the perforated tubular members are fonmed 
by a radial expansion process performed within the welltx)re. and the solid tubular 
liners are fcmied by a radial expansk>r) process performed within the welibore. 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a welibore is provided that 
includes positiontng one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more ra(fial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubitfars and prorated tubulars ^thln the weilbore» fluMidy ooufriing the perforated 
tutHdars and the primary solid tubulars. preventing the passage of fluids from the flrst 
subterranean zone to the second subterrianean zone within the welibore extemad to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the inferior of one or more of the perforated tubulars, and radially 
30 expanding and plasticaBy defbrming the solid tubular liners v^in the mterior of one or 
more of the perforated tubulars to fluldldy seal at least sonne of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing sutiterranean zone In a wellt>ore, at least a portion of the wellbore 
including a casir^. is provided that includes positioning one or more sdid tubulars 
within the wellbore. positioning one or more perforated tubulars each including one or 

5 more radial passages within the wellbore, the perforated tubiilars traversing the 
producing subterranean zone, radially expanding at least one of ttie solid tubulars and 
the perforated tubulars within the weUbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tulxiiars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 

10 within the wellboTe. fluididy oouplirtg at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tulHilar liners within the 
interior of one or mors of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellb(»B is provided that 
indudes means for positioning one or mors solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the soBd tutHilars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, me^ns for 
preventing the passage of fluids from the first subterranean toob to the second 

25 subterranean zone within the wellbore external to the primary solid tutHJiars and 
perforated tubulars, means for positibnbtg one or more solid tubular liners mthin the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforrrting the solid tubular liners within the. interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

Aocorcfing to another aspect of the present invention, a system for extradting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
indudir^ a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellt)ore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the welilx)re, the perforated tubulars 
traversing the producing subten^nean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldidy 

5 ooi4)Hr)g the solid tubulars with the casing, means for fluidlciy coupling the perforated 
tubulars with the solid tubulars, nneans for fluidicly teolating the producing subterranean 
zone from at least one other subterranean zone within the weObore, means for fluidlciy 
coupling at least one of the perforated tubulars with the producing $ubtenrahean zone, 
means fbr positioning one or more solid tubular liners within the interior of one or more 

10 of the perforated tubulais, and means for radially expanding and plasttcally deforming 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluMldy seal at least some of the radial passages cX the perforated tubulars. 

According to another aspect of the present invention, an apparatus is imvided that 
15 Includes a zonal isolation assembly indudtng: one or more solid tubular members, each 
sdid tubular member including one or more external seals, one or more perforated 
tubular members each Including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coufrted to the zonal isolatioh assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each indtiding one or more radial passages virimin the wellbore, the perforated tubulars 
' traversing the second subterranean zone, radially expancfing at least one of the solid 
tubulars and perforated tutnilars within the wellbore. flutdldy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subtenanean zone to the second subten^nean zone within the weHbore external to the 
primary solid tubulars and perforated tubulars. sealing off an annular region within at 
least one of the perforated tubulars. and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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Aooordlng to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welllx»re, at least a portion of the weiibore 
including a casing. Is provided that includes positioning one or more soHd tubulars 
5 within the weiibore, positioning one or more perforated tubulars each including one or 
more radial passages within the weiibore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the soHd tubulars and 
the perforated tubulars within the weiibore. fluididy cioupiing the solid tubulars with the 
oashg, fluididy opupling the perforated tubutars with the solid tubulars, fluidicly 

10 isolating the producing subterranean zone from at least one other subterranean zone 
within the weiibore, fluididy coupling at least one of the perforated tubulars with the 
produdrig subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and inJecQhg a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some dl the radial 

1 5 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subtenBnean zone in a weiibore is provided that 
Indudes means for positioning one or more solid tubulars within the weiibore, the solid 

20 tubulars traversing the first subtenranean zone, means for positioning one or more 
perfiorated tubulars each induding one or moro radial passages within the weiibore, the 
perforated tubulars traversing the second subterranean rone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weiibore, 
means for fluidicly coupling the perforated tubulars and* the solid tubulars, means for 

25 prevanting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weHbore external to the primary solid tubulars and 
perfbrated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars. and means for Injecting a hardenable fluidic sealing material into 
the sealed annular regtons of the perfbrated tubulars to, seal off at least some of the 

30 radial passages ofthe perforated tubulars. 

According to another aspect of the present invention, a system for exacting materials 
from a produdng subterranean zone in a weiibore, at least a portion of the weiibore 
induding a casing, is provided that includes means for positiorring one or more solid 
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tubulars within the walibore, means for positioning one or mors perforated tubulars 
each including one or more radial passages witliin the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tut}ular8 and the perforated tubulars within the wellbore, means for fluidldy 

5 coupling the solid tubulars with the casing^ means for fluididy coupling the perforated 
tubulars with the solid tubidars, means for fluididy isolating the produdng subtenranean 
zone from at least one other subtenranean zone within the wellbore, nieans for fiutdidy 
coupting at least one of the perforated tubulars with the producing subterranean zone» 
means for sealing off an annutar region within at least one of the perforated tubulars, 

10 and means for li^ectlng a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped of the present Invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positnned within a wellbore that traverses a 
subtenranean formation including: one or more solid tubular members, each solid 
tubular member induding one or rftore external seals, one or mom perforated tubular 
members coupled to the sdki tut>ular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the sdid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate oontad with the subtenranean fonnatlon. 

According to another aspect of the present inventton, a method of isolating a first 
25 subterranean zone from a second subterranean. zone in a wellbore is provided that 
includes posHloriing one or more solid tubulars within ttie wellbore. the solid tutHiIars 
traversing the first subterranean zone, positionlrig onm or more perforated tubulars 
within the wellbore each including one or nnore radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tid>ular$ and ii^rforated, tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into inHmate oontad with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solkJ tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellbore external to ttie soBd tubulars and perforated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welll>ore, at least a portion of the wellbore 
(nduding a casing, is provided that includes positioning one or more solid tubulars 

5 wRhin ttie \ivellbore, positioning one or more perforated tubulars within the wellbore 
each including me or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, radially expandinjg at least one of the solid tubulars and 
the perforated tubulars within the wellbore. radially expanding at least one of the 
perforated ^bulars into intimate contact with the producing subterranean zone, fluidicty 

10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
vrith the solid tubulars. fluididy isolating the produdng subtenanean zone from at least 
one other subterranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Indudes means fbr positioning (x\e or more solid tubulars within the w^lbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each indudir>g one or more radial passages, the 

20 perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subtenBnean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars^ and means for preventing the passage of fluids from the 

25 flrst subterranean zone to the second subterranean zone within the wellbors external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present Invention, a system for extracfing matertals 
from a producing subterranean zone In a wellbore. at least a portion (rf^the welibore 
30 induding a casing. Is provided that Indudes means for positioning me or more solid 
tubulars wifliin the welltx)re. means for positioning one or more perforated tubulars 
within VriB wellbore each induding one or more rKlial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially e)q;>andlng at lea^ one 
of the solid tubulars and the perforated tubulars within the wetitiom. means for radially 

10 



expanding at least one of the perforated tubulars into infimate contact vtrith the 
producing subterranean zone, means for fluididy coupling the solid tutnjlars with the 
casing, means for fluididy coupling the perforated tutnjiars with the solid tubulars, 
nieans (or fluididy isolating the produdng subterranean zone from at least or>e other 
5 subtenranean zone within the welibore, and moans for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

Acoordng to another aspect of the present inventbn, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a welibore that traverses a 

10 subtenranean fomnation and indudes a perforated welibore casing. Including: one or 
more sdid tubular nr)embers, each sdid tubular member induding one or iTiore external 
seals, one or more perforated tubular members coupled to the solid tubular memt)ers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 

15 process perfomied within the welibore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated welibore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone in a welibore that iiidudes a 
perforated casing that traverses the second subtenranean zone, is provided that 
indudes positioning one or mm solid tubulars within the welibore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the welibore each Including one or more ladial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubutevS within the weBbora, radially expanding at least 
one of the perforated tubulars into intrmate conlad with.the peiforated casing, fluididy 
coupling the perforated tubulars and the sdM tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 welibore external to the solid tubutars and perforated tubidara. 

According to arwther asped of the present inventon, a method of extrading materials 
from a produdng subterranean zone in a welibore, at least a portion of the weilt>ore 
including a. casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided thai includes positioning one or more solid tubuiars within the 
wellbore, positioning one or more perforated tubuiars within the v^lbore each including 
one or more radial passages, the perforated tubuiars traver^g the produdng 
subterranean zone, radially expanding at least one of the solid tubuiars and the 

5 perforated tubuiars within the weDbore, racfiaily expanding at least one of the perforated 
tubuiars into intimate contact with the perforated ca^ng, fluldicly coupling the solid 
tubuiars with the casing, fluididy coupling the perforated tubuiars with the solid 
tubuiars, fluididy isolating the producing subtenranean zone from at least one other 
subtenanean zone within the wellbore^ and. fluididy coupling at least one of the 

10 . perforated tubuiars with the producing subterranean zone. 

AcGORjing to another asped of the present Inverilion. a system for isdating a first 
subtenranean 210m from a second subtenranean zone In a wellbore that indudes a 
perforatckJ casing that traverses the second subtenanean zone, is provided that 

15 indudes means for positionirig one or ntore solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each induding one or more radial passages, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuteurs and perforated tubuiars within the wellbore, 

20 means for radially expanding at least one of the perforated tubuiars into intln>ate 
contad with the perforated casing, means for fluididy coupling the perforated tubuiars 
and the solid tubuiars. and means for preventbig the passage of fluids from the first 
eubterranean zone to the second subterranean zone within the wellbore external to the 
eolid tubuiars and perforated tubirtars. 

25 

According to another asped of the present invention, a systmn for extracting materials 
from a produdng subterranean zme in a weOborev at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the (mduchg subterranean 
zone, that indudes means for positioning one or more soDd tubuiars within the 
30 weHbora, means for portioning one or mem perforated tubuiars within the wellbore 
each induding one or more radial opening, tt>e prorated tubuiars traversing the 
produdng subterranean zone, means for radially e)9)anding at least one of the solid 
tubuiars arnJ the perforated tubuiars within the wellbore, means for radially expanding 
at least one of the perforated tubuiars into inttntite contad with the perforated casing. 
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means for fluididy coupling the solid tubulars with the casing, nneans for fiuididy 
coupling the perforated tubulars with the soltd tubulars. means for fluididy isolating the 
produdng subterranean zone from at least one other subterranean zom within the 
welttxm. and means for fluididy coupling at leaist one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provld^ that 
indudes a zonal isolation assembly induding: one or more solM tubular members, each 
soM tubular member inclucHng one <^ more external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or mors perforated tubular liners eac^ Induding one or more radial passages 
coupled to the Interior surfaces of me or more of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
moTAm and the perforated tubular members are fonned by a radial expansion 

15 process performed within the weltbore, and the perforated tubular liners are formed by 
a radial expanskm process perfomned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 

20 Indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
tTBverBing the flrst subtenanean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubutars 
traversing Sie second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidtely coupling the perforated 

25 tubulars and the primary soGd tubulars, pravenlbig the passage of fluids from the flrst 
si4)tefrBnean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars, portioning one' or more perforated 
tubular liners within the Interior of one or more of the perforated tubulars, and radially 
expanding and plastically defbnning the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing 8ut)terranean zone in a weltbore. at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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^in the wellbore, positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubuiars traversing the 
produdng subtenranean zone, radially expanding at least one of the solid tubuiars and 
the psfforaled tubuiars within the wellbore, fluldlcly coupling the solid tubuiars with the 

S casing, fluididy coupling the perforated tubuiars with the solid tubuiars, fluldlcly 
Isolating the producing subtenranean zone from at least one other subtenranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubuiars with the 
produdng subterranean zone; positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and radially expanding and 

10 plasVcalty deforming the perforated tubular liners within the interior of one or more of 
the perforated tubuiars. 

According to anottter aspect of the present Invention, a system for isolating a ffirst 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 indudes means for posrttontng one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for posHionlng one or more 
perforated tubuiars each Including one or more radial passages within the wellbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubuiars within the wellbore, 

20 means for fluididy coupling the perforated tubuiars and the s6M tubuiars. means for 
preventing the passage of fluids from the first subterrar>ean zone to the second 
subterranean zor^e within the wellbore extemai to the primary solid tubulare and 
perforated tiAulars. means for positioning one or nme perforated tutailar liners within 
the interior of one or more of the perforated tubulare, and means for radially expanding 

25 md plasUcaDy defonning the perforated tubular liners wlttiin the interior of one or more 
of the perforated tubuiars. 

According to another aspect of the present invention, a system for extracting matertals 
from a produdng subtenanean zone in a welibore, at least a portion of the wellbore 
30 indutfing a casing, is provided that indudes jneans for pc^Uoning one or more solrd 
tubuiars wHhin the weflbore. means for positionii^ one or more perforated tubuiars 
each induding one or wotb radial passages within the wellbore, the perforated tubuiars 
fraversing the produdng subtenranean zone, mearis for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the weflbore, means for fluididy 
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cxHjpling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subtenBnean 
zone from at least one other subterranean zone within the weDbore, means for fluididy 
coupling at least one of ttie perforated tubulars with the producing subtenranean zone, 
5 means for positioning one or more perforated tubular liners within the interior oT one or 
more of the perforated tubulars^ and means for radially expanding and plasticaily 
defomning the perforated tubular liners within the Interior of one or more of the 
perforated tubulars, 

10 According to another aspect of the. present invention, an apparatus is provided that 
Includes a zonal isolation assembly including: one or more solid tubidar members, each 
solid tubular member including pne or nnore extemai seals, two or more perforated 
tubular nnembers each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluidicly coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular m6mt>er8 arKj the perforated tubular members are formed by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each including one or more radial passages within the 
weltbore, the perforated tirtxilars traversing the sejoond subterranean zone, radially 
.25 expanding at least one of the solid tubular and perforated tubulars within the w^lbore, 
fluidicly coupDng the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellbore extemai to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones that h» not been 
30 depleted to one of the [mxiucing rones that has been depleted. 

Accordirtg to arwttier aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of producing subterranean zones, at toasi a portion of 
the welitmre including a casing, is provided that includes positioning one or more solid 

15 



tubirfars within the wellbore, positioning two or more perforated tutnjiars eadi including 
one or more radial passages within the wellbore. the perforated tubuiars traversing the 
producing subterranean zones; radially expandir^ at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, ftuldldy coupling the soHd tubuiars with the 

5 casing; fluidiciy coupling the perforated tubuiars with the solid tubuiars, fluidtqiy 
Isolating the producing subterrianean zor>e from at least one other subtenranean zone 
within the wellbore. ftuididy ooupling at least one of the perforated tubuiars with the 
producing subterranean zone, preventing fluids firom passing from orte of the producing 
zones that has not been depleted to one of the producing zones that has been 

10 depleted. 

According to another aspect of the imBsent invention, a system for isolating a first 
sufaterrsraan zone from a second subtenanean zone having a plurality of producing 
zones in a wellbore is provided that includes means for positioning one or more solid 

15 tubuiars within the wellbore, the solid tubuiars traversing the first subtonranean zone, 
means for positioning one or more perforated tut>ulars each including one or more 
radial passages within the wellbore. the perforated tubuiars traversing the second 
subtenanean zone, wems for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore, means for fiuldldy coupling the perforated 

20 ti^lars and the soTid tubuiars, means for preventing the passage of fluids from the first 
subtenranear) zme to the second subterranean zone within the wellbore external to the 
primeMry solid tubuiars and perforated tubuiars. means for positiorring one or wore 
perforated tubular liners within the interlorof one or more <rf the perforated tubuiars. 
and means for preventing fluids from passing from one of- the producing zones that has 

25 not been d^)leted to one of the producing zones ttiat has been depleted. 

According to ancrther aspect ct the present invention, a system for extradirig nraterials 
from a phiraiity cf producing subterranean zones in a wellbore, at toast a portion of the 
weltbora inctoding a casing, is provided that iridudes means for positioning one or 
30 more solid tubuiars within the welbore. means for positioning one or more perforated 
tubuiars each including one or more radial passages within ttie wellbore, the perfc^ated 
tubuiars traversing the producing subterranean zones, means for radially expanding at 
least one of the sti&d tubuiars and the perforated tubuiars within the wellbore. means 
for fluidiciy coi4)ling the solid tubuiars with the casing, means for fluidiciy ooupling the 
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perforated tubulars with the solid tubulars, means for fluldidy isoiating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or worn perforated tubular liners within 
5 the intarior of one or more of the perforated tubulars* and means for preventing fluids 
from pasting from one of the producing »nes that has not been depleted to one the 
producing zonm that has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothermal energy from a subterranean formation containing a source of geothermal 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean fomtation Including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each Including one or more radial passages 
coupled to the interior surfoces of one or more of the perforated tubular memt>ers, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
mernbers and the perforated tubular members are fonned by a radial expansion 
process performed within the welltx>re. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone including ia source of geothermal 
energy In a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the soHd tubulars traversing the first subtenranean zona, posittoning 

25 one or more perforated tulxilars each including one or more radial passages within the 
wellbore, the perforated tubulare travereing. the second subterranean zme, radially 
expanding at least one of 'the solid tubutars and perforated tubulars within the wellbore. 
fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or mare perforated tubular liners within the interior of one or mwe of 
the perforated tubulars, and radially exparKlIng and plasticdily deforming the perforated 
tubular linere within the hterfor of one or more of the perforated tubulars. 
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According to another aspect of the . present invention^ a method of extracting 
geothermial ener^^fy from a subterranean geothmnal zone in a wellix>re, at least a 
portion of the weDbore including a casing, is provided that includes positioning. one or 
more solid tubulars vvithin the wellbore, positioning one or more perforated tubulars 

5 each including one or more radial passages within the weDbore, the perforated tubulars 
traversing the subterranean geothermai zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore^ fluldidy ooupDng the solid 
tubulars with the casing, fiuididy coupling the perforated tubulars with the solid 
tubulars, fluidlcly isoteiting the sutitenranean geothermai zone from at least one other 

10 subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothenrml zone. 

According to another aspect of the present invention, a system for isolatir^ a first 
subterranean zone from a second geothermai subtenanean zone in a we)lt>ore is 

15 provided that Includes means for positioning one or more solid tubulars within the 
wellbore» the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the weUbore, the perforated tubulars traversing the second geothennal 
Bubtenanean zone, means for radially expanding at least one of the sdlkJ tubulars smd 

20 perforated tubulars within the weilbore, means for fluidicly coupling the perforated 
tubulars and the solid tulnjiars. and means for preventing the passage of fluids from the 
first subterranean zone to the second geothomal subterranean zone within the 
weObore external to the primary soBd hibuiars and perforated tubulars. 

25 According to another aspect of the present invention, a system for. extracting 
geothennal energy from a subterranean geothermai zone in a weHbora, at least a 
portion of the weilbore including a casing, is provided that includes nrmans for 
positioning one or mora soHd tubulars within the weObore, meare for pcsitioAing one or 
more perforated tubulars each including one or more radial passages within the 

30 weilbore. the perforated tubulars traversing the subtenanean geothermai zone, nrmans 
fbr radially expanding at least one of the solid tubulars and the perforated tubulars 
vothin ttie weilbore, means for flutdidy coupling the soCd tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the soiii tubulars, means for 
fiuidiciy isolating the subterranean geothermai zone from at least one other 
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subterranean zone within the wellbore, and means for fluidicly coupling at least one oT 
the pertbrated tubulars with the sutyterranean geother^ 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals» one or more perforated 
tutnilar members each including one or nriore radial passages coupled to the solid 
tubular membens, arid a shoe coupled to the zonal isolation assembly. At least one of 
the sond tubular members and the perforated tubular menrters are fomned by a radial 
10 expansion process perfonned wltMn the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subtenanean zone from a second subtenenean zone in a wellbore Is provided that 
Includes positioning one or more solid tubiHars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nfK>re perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at foast one of the primary 
20 solid tubulars and perforated tubt^rs within the wellbore. fluidicly coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extmal to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages d at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the. wellbore. 

Aooording to another aspect of the present Invention, a method of extracting matmlals 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
Including a casbng, Is proved that Includes ppsHtonlng one or more solid tubutara 
30 within the weBbae. positioning one or more perforated tubulars within the wellborei 
each including one or mm radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tutujlars within tt^ wellbore, fluidicly coupling the solid tubulars with the 
casing, fiuldidy coupling the perforated tubulars with the solid tubulars, fluldfcly 

ig 



Isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fluldtcly coupling at least one of the perforated tubulars with the 
producing subterrar>ean zone, nrKinitoring the operating temperatures, pressures, and 
flow rates within orie or more of the perforated tubulars, arui cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the welibore. 

Acoordirq to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

10 includes means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubutars within the welibore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radidlly 
expanding at least one of the solid tubulars and perforated tubulars within the welltKxe. 

15 means for fluididy coupling ^e perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the v^llbore exterral to the solid tubulars and perfcH'ated 
tubulars, and n^ans for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 welibore. 

According to another aspect 61 the present invention, a systwn for extracting materials 
from a producing subterranean zone in a welibore. at least a portion of the welibore 
including a casing,. Is provided that Includes means fbr postHonlng one or more solid 

25 tubulars within the welibore, means for posiliming one or more perforated tubulars 
within the welibore each including one or mors radial passages, the perforated tubulars 
traversing the producing subterranean zone, nwans for radially expanding at least one 
of the soid tubulars and the perforated tubulars within the wellborB, means for fluididy 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluidicly isolatb^ tte produdr^ subterranean 
zone from at least one other subterranean zone within the weItt>orB, means for fluidicly 
coupling at least one of the perfcxBted tubulars with the producing subterranean zone, 
and means for cleaning materials from the radial passages <tf at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wenbore* 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cr6$s-8ecGonat view Illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative emt)odiment of 
a system for isolating subtenanean zones within a borehole. 

10 Fig. 2b is a cross sectiondl illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

F^. 2c is a cross sectional Illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectiorial Illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodiment of the expandable 
20 tubular members of the systsm of Fig. 2a. 

Fig. 4 Is a flow chart lilustratiOT of an illustrative embodiment of a metliod for 
manuiiBCturing the expandable tubular number of Fig. 3. 

25 Rg. 5a is a cross secHonai illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fq. 5b is a cross secUcmal Blustration of the expandable tubular member of Fig. 5a. 
aftm- radially expanding and plastically deforrrring the mds of the expandable tubular 
30 nwmber. 

Fig. 5c is a cnoss sectional illustration of the expandable tubular member of Fig. Sb 
after f^ining threaded connections on the ends of the expaiidable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandat>ie tubular member of Fig. 5c 
after coupling sealing menrAers to the exterior surface of the intermediate unexpended 
portion of the exparidable tubular member. 

5 Fig. 6 Is a cross-secSonal illustration of an exemplary embodiment of a tubular, 
expansion cone. 

Fig. 7 is a cross-secOoned Illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an emt>odinnent of a mettKXl for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular lirier. 

Rg. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular niembers of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic seating material. 

Fig. 11 ts a fragmentary cross sectional Illustration of an embodiment of a nr^thod for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean fonration. 

25 

F^. 12 is a fragmentary cross sectional iliustration of an embodiment of a method for 
coupling one of the perfbrsted tubular menr i b e rs of the system for isolating 
sublmranean zones of Fig. 1 with a surrounding perforated weilbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular memtiers of the system for Isolating subtmanean 
zones of Fig. 1 with another perforated tubular mmiber. 
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Fig. 14 is a fragmentary cross seclional illustration of an alternative emtxxliment of the 
system for isolating subterranean zones of Fig. 1 that Includes a one-way valve for 
preventing flow from a pnxlucing zone Into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system ft>r isolating subterranean zones of Fig. 1 in whteh the system Is used to extract 
geothermal energy from a subterranean geothermal zone. 

Detailed Description of the Hluslratlve Embodimeiita 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
jmxJudng zone to be isolated from a nonprodudng zone u^ing a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
rnay be used In combination with conventional, well known, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tuWng, and 
sRdhg sleeves, which will be inserted into the disclosed a|:varatus to permit ttie 
commingling and/or isolation of the subterranean zones from each ott\er. 

Referring to Fig. 1, a welibore 105 including a casing 110 are positioned in a 
20 subtenanean fbmnation 115. The subterranean fonnation 115 includes a number of 
productive and non-productive zones', Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of tiie subtenanean fonnation 115, tiie wett)ore 
105 may be extended in a well tcnown manner to traverse ttie various productive and 
non^mducHve zones, including the water zone 120 and tiie targeted oil sand zone 
25 125, 

In a (mfened embodiment, in order td fluididy isolate ttie water zone 120 from tiie 
targeted oil sand zone 125, an apparatus 130 is provided tifiat includes one or more 
sections of solid casing 135, one or more external seals 140, one or mors secfions of 
30 peffOTBted casing 145, one or more intermediate sections of solid casing 150, and a 
solid shoe 1 55. In several exemplary embodiments, the perforated casirg 145 includes 
one or more radial passages. 
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The soGd casing 135 provides a fluid conduit that transmits fluids and olhar materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any numt)er of conventibnal commercially available sections 
of solid tubular casing such as, for example^ oilfield tubulars fabricated from chromium 
5 steei or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubidare available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to tlw casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 avallabie processes such as, for example, wddlng, slotted and expandable connedors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casirq 135« 

15 The solid casing 135 Is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the fasing 
135. In an attemattve embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
ft>r oomminG^ng and isolating subterranean zones from each other wMte providing a 
fluid path to the suribce.. 

In a particuiarly preferred embodiment, the casing 135 is placed into the weilbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the interior 
walls of the weilbore 105. The casing 135 may be expanded in the radial direction 
using any numtier of conventional oommercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the weilbore 105. The seals 
140 may comprise any number of conventional oommerdally available seisiling 
materials suitable for seating a casing in a weilbore sudi as, for example, lead, rubber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sen/ioes. The perforated casing 145 permits fluids 
and other nruitariials to pass into and out of the interior of (he perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean fomiatlon. The perforated 

10 - casing 145 may comprise any number of conventional oomrnerdally available sections 
of siptled tubular casirtg. in a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petrdine in Aberdeen, 
Scotland. In a particularly prefenred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubuter casing avaiiat>le from Petroiine in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted or solid expandable connectors, in a preferred embodiment, the perforated 
casing 145 is coupled to the solkJ casing 135 by expandable soHd connectors. 

The perforated casing 145 is preferably coupled to one or more intennediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional commOTiany available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embocfiment, the perforated casirig 145 b coupled to the iritennediate solid c»ing 150 
by expandable solid oonmctors. 

30 The \BsA perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative emt>odlment. the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a prefaned embodiment^ the perfbnsited casings 145 are positioned within the 
wellt)ore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional oommendaliy available 
processes. 

10 

The intennediate solid casing 150 pennits fluids and other materials to pass between 
adjacent perfbrated ca^ngs 145. The intemnediate solid casing 150 may comprise 
any number of conventional oommerdaily available sections of solid tubular casing 
such as, for example, oHfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intemiediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as. for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 150. 

25 

In a prefened embodiment, the each intennediate solid casing 150 includes one more 
' valve members 170 for oontrolfing the flow of fluids and other materials within the 
interior region of the intermediate casing 1 50. in an alternative embodiment, as wiH be 
recognized by persoris having oidlnary skill In the art and the benefit of the present 
30 disclosure, during the production mode of operation, an interriai tubular string with 
various anangements of packers, perforated tubing, hiding sleeves, and valves may be 
employed within the apparatus to provide various opticas for commingling and ^dating 
subterranean zones from each other whDe providing a fluid path to the surfooe. 
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In a particularly preferiBd embodiment ttie intermediate casing 150 is placed into the 
welibore 105 by expanding the intemnediate casing 150 in the radial direction into 
intinoate contact with the interior walls of the wellbore 105. The intemnediate casing 
150 nnay be expanded in the radial direction using any number oT conventtonal 
5 oommerdally available nnethods. 

In an alternative embodiment^ one or more of the intennedrate soHd casings 150 may 
be omitted. In an altemative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration toots may be supported by the show 150. The shoe 
150 may connprise any number of conventional conmercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefen-ed embodiment, the shoe 155 Is selected 
to i^ovkle sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenred embodiment, the apparahis 130 includes a plurality of solid 
casings 135, a plurality of seals 140; a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
amy comprise one or nrK>re solid casings 135, each wHh one or more valve members 
160. n perforated casings 145, n-1 intermediate solid casings 150. each vinth one or 

25 vTwevalve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gn may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location u^ the wild casing 135. The use of 
30 Intemiediate soDd casings 1 50 with valve members 170 permits isolated sections of the 
zone 125 to be selecth^ely isolated for production. The seals 140 pennit the zone 125 
to be fluMicly Isolated from the zone 120. The seals 140 further pennits isolated 
sections of the zone 125 to be fluWIdy isolated from each other, in this nDanner, the 
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apparatus 130 permits unwanted and/or non-productive sutsterranean zon^ to be 
fluidiciy isolated. 

In an alternative emtKxlirT»nt» as will be reoognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disdosurBt during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sikiing sleeves, and valves may be employed within the apparatus to 
provide varknis options for commingling and isolating subterranean zones from each 
other white provkling a fluid path to the surface. 

10 

In several alternative embodiments, the solid casing 135, the perforated casing 145, 
the intennediate^ sections of solid casir^ 150, and/or the solkl shoe 155 are radially 
expanded and plastk:ally defomned within the wellboie 105 in a conventional manner 
and/or using one or more of the niethods and apparatus disclosed in one or more of 

15 the foUowlng: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S, patent applfcatton serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent appiteation serial 
no. 09/502,350.' attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
applteation serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent appiteation serial no. 09/523,460, attorney docket no. 25791 .1 1.02. filed 
on 3/10/2000, (6) U.S. patent applteation serial no. 09^12.895, attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent application serial no; 09/511.941, 
attorney docket no. 25791.16.p2, filed on 2/24/2000, (8) U.S. patent applicatton serial 
no. 09/588,946, attonwy docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 appltoatton serial no. 09^59,122, attorney docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent appHcatton serial no. PCT/USOO/18635, attorney docket no. 
25791^.02, filed on 7/9if2000, (11) U.S. provistonal patent applk»tion serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999. (12) U.S. provisional 
patent applicatk>n serial no. 60/154,047, attorney dodcet no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082. attorney 
docket no. 25791 .34, filed on 10/12/1999, (14) U.S. provisional patent applteation serial 
no. 60/159,039, attorney docket rto. 25791.36, filed on 10/12/1999, (15) U.S. 
provistonal patent appllcatton serial no. 60/159,033, attorney docket no. 25791.37, filed 
on 10/12/1999^ (16) US. provisk)na) patent applkation serial no. 60/212,359, attorney 



28 



docket no. 25791.3B, filed on 6/19/2000. (17) U.S. provisional patent application serial 
no, 60/165,228. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221.443, attorney docket no. 25791.45. filed 
on 7/28/2000. (19) U.S. proviskwiai patent applicatkm serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/26/2000. (20) U.S. provisional patent appiteation serial 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provlskmat 
patent appHcatkm serial no. 60/237^334. attorney docket no. 25791.48, filed on 
10/2/2000. (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. proytstonai patent applk»tlon serial 

10 • no. 6W262,434. attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. provlstonal 
patent appltealton serial no. 60/259.486. attorney docket no. 25791.52, fBed on 
1/3/2001; (25) U.S. pTOvistonal patent applteatlon serial no. 60/303.740, attoniey docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisiorral patent applteatton serial no. 
60/313.453. attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. pravisionai 

15 patent appllcalton serial no. 60/317,985. attorney docket na. 25791.67. Hied on 
9/6/2001; (28) U.S. provisranal paterA application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent appKcatton serial no. 
09/969.922. attorney docket no. 25791.69, filed on 10/3/2001, ttie disclosures of which 
are incc^rated herein by reference. In an exemplary emtxxfiment. tiie radial 

20 clearances between the radially expanded solid casings 135, perforated casings 145. 
intermediate sections of solM casing 150, and/or the solid, shoe 155 and the wellbore 
105 ars eliminaied thereby eliminating the annulus between the sofM casings, the 
perforated casings 145, the intermediate sedkms of solhi casing 150, and/or the sofid 
shoe 1 55 and the wellbore 105. In this manner, me optional need for filRng the amnilus 

25 wWi a filler material such as, for examine, gravel, may be eUminated. 

itefaning to Figs. 2a-2d. an iiiustrativB embodiment of a system 200 for isolating 
subterranean fbmrtatkNfis includes a tubidar support member 202 that defines a 
passage 202b. A tubular expanston cone 204..that defhies a passage 204a is coupled 
30 to an end of the tubular support member 202. In an emmplafy embodiment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
descrilied. 
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A pre^xpanded end 206a of a first expandable tubular member 206 that defines a 
pasaa^ 20eb is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended Intermediate portion 206c. another pre^xpanded end 
206d, and a sealing member 206e coupled to the extwtor surface of the unexpended 
intannediaie portion. In an exemplary embodiment the inside and outside diameters of 
the pr»«xpanded ends, 206a and 206d. of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intennedtate 
poftion206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
the first expandable tajbuiar member 206 by a conventional threaded connection 

An end 210a of a slotted tubular nwndwr 210 thai defines a passage 210b is coupled 
to the other pre^xpanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Anrther Old 210c of the slotted tubuter member 
210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 2148 of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 
214d. and a sealing member 214e coupled to the exterior sur^ce of the unexpended 
intonnediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre^xpanded ends, 214a and 21 4d. of the second expandable tubular member 
214 are greater than the inside and outeide diameters of the unexpended Intemtediate 
poreon214c. 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other preexpanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubuter member 
216 is ooupted to an end 218a of a slotted tubuter member 218 that defines a passage 
218b by a convenfionai threaded connecBon. A pre-expanded end 220a of a thirt 
expandable tubuter member 220 that defines a passage 220b te ooupted to the other 
end 218c of the slotted ^butor member 218. The third expandable tubuter member 
220 further includes an unexpended intermediate portion 220c another pre-expanded 
end 2a)d. and a sealing membo- 220e coupted to the exterior surfece of tt» 
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unexpended Intenmediate portton. In an exemplary embcxliment, the Inside and outside 
dianieters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and putside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

in an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends. 206a, 206d. 214a, 214d, 220a and 220d, of the expandable tubular members, 
206. 214, and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substantiaHy equal. In several exemplary entiradiments, the sealing mentf)ers, 206e. 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectivety, 
furttwr include anchoring elements for engaging the weDbore casing 104. In several . 
15 exemplary embodiments, the slotted tubular members. 210. 212, 216. and 218, are 
conventional slotted tubular members having threaded end connections suitabte for 
use in an oil or gas well, ah undergrc^ind pipeline, or as a structural support, in several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as. for example, oil. gas and/or water from or into a subterranean fomnation. 

in an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initeliy 
positioned in a borehole 224 fbnrmd in. a subterranean fomration 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned In any orientation from vertical to horb^ntal, In an exemplary embodiment, 
the upper end of the tubular sui^iort member 202 may be supported m a conventional 
manner using^ for example, a sfip Joint, or «)utvalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members. 206. 214, and 220. and tubular 

30 menrtbers. 210, 212. 216. and 218. 

In an exemplary embodiment, as Illustrated in Rg. 2b, a flutdic material 228 Is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, mpecttvely. 
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In an exemplafy embodiment, as illustrated in Fig. 2c. the continued injection of the 
flifldic naterial 228 through the passages, 202a and 204a. of the tutnjiar support 
memlMr 202 and the tubular expansion cone 204, respectively, pr^urizes the 
5 passage 18b of the shoe 18 below the tubular expansion oone thereby radially 
expanding and plastically defomiing the expandable tubular member 206 off of the 
tapeied external surfewe 204b of the tubular expansion oone 204. In particular, the 
intermediate non pre-«(panded poiHon 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surfece 204b of 

10 the tubular expansbn oone 204. As a result the sealing member 206e engages the 
Interior surfece of the wellbore casing 104, Consequently, the radially expanded 
fntennediate portion 206c of the exparidable tubular niember 206 is theiBby coupled to 
the weilboTB casing 104. In an exemplary embodiment, the radially expanded 
intermsdiate portion 206c of the expandable tubular menri)er 206 is also thereby 

15 anchored to the weUbore casing 104. 

In an exemplary embodiment, as Illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansioh cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a resutt. the second and third expandable tubular members. 214 and 
220, are radiaHy expanded and plastically deformed off of the tapered external surfece 
204b of the tubular expansion cone 204. In particular, the Intemnediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defbnned off ofthe tapered external surfeoe 204b of the 
tubular expansloii cone 204. As a result, the sealing member 214e engages the 
Interior surface of the weUbbre 224. Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weBboia 224, In an exemplary embodiment the radially expanded intennediate portion 

30 214c of the second expandable tubular member 214 Is also thereby arvchored to the 
wellbore 104. Furthermore, tt^ continued application of the upward force to the tubular 
memb«- 202 wiU then displace the tubular expanmon oone 204 upwardly into 
engag&nent with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular n^embm* 202 
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then radially expand and plastically deform the WM expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded pbrtkm 220c of the third expandable 
tubular member 220 Is radially expanded and plastically defonned off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, flie seating 
member 220e engages the interior surface of the wePbore 224. Consequently, the 
radially expanded littsnnediate portion 220c of the third expandatte tubular member 
220 is thereby coupled to the wellbore 224. In an e}emplary embodiment ttte radially 
expanded intermediate portion 220c of the third expandable tii^lar metiAer 220 is 
10 also thereby anchored to the welibora 224. As a result, the water zone 226a and 
fhiididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of Oie third expandatte 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

I 

Thus, during the operation of the system 10, the Intennediate non pre-expanded 
portions, 206c, 214c. and 220c, of the expandable tubular members. 206, 214, and 
220. respectively, are radially expanded and plastically defbnmd by the upward 

20 displacement of the tubular expansion cone 204. As a result, the seaHng members. 
208e, 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbote 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slotted tubular menribers. 210 and 212, the expandable tubular niember 214, the slotted 
tubular members. 216 and 218, and the expandable tubular member 220. to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular- 
members, 206» 214, and 220, the shoe 208. and the slotted tubular members, 210, 
212, 216, and 218. do not have, to be expandable connections thereby provldlr^ 
significant cost savings. In addition, the inside diameters of the ex|»iidable tubular 
rtiembefs, 206. 214, and 220. and the slotted tubular members, 210, 212. 216, and 

30 218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easBy 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment indude 
conventional valving and other conventional flow contrd devtoes for controlling the flow 
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of fluidic materials wWiin and between the expandable tubular members. 206. 214, and 
220. and the slatted tubular members. 210. 212. 216. and 218. 

Furthermore, in the system 200. the slotted tubular members 210, 212. 216. and 218 
5 are interleavad among the expandable tubular members, 206. 214. and 220. As a 
result, because only the irtermediate non prehexpanded portions. 206c 214c and 
220c of the expandable tubular members. 206. 214. and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members. 210. 212, 216, and 
218 can be conventional slotted tubular members thereby significantty reducing the 

10 cost and complexity of the system 10. Moreover, because only the intormetSate non 
pre-expanded portions, 206c 214c and 220c. of the expandable tubular members. 
206. 214, and 220, respectively, are radially expanded and plastically deformed, the 
number and length of the Interleaved stotted tubular members. 210. 212. 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intemnediate non pre-expanded 
portions, 206c, 214c and 220c of the expandable tubular members, 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members. 
210, 212, 216, and 216. is approximately 3800 feel Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to Ihe wellbore 224 by radially expanding and piastically defonrting a total length of only 
approximately 200 feel 

Furthemrxm, the sealing ntembers. 206e, 214e. and 220e. of the expandable tubular 
members. 206. 214. and 220, respectively, are usedto couple the expandable tubular 
25 members and the slotted tubular menriaers, 210. 212, 216, and 218 to the wellboie 224. 
the radial gap between the siottsd tubular members, the expandable tubular members, 
and the weObore 224 may be large enoii^h to effectively eliminate the possit^lify of 
damage to the expandable tubular members and slottsd tubular members during the 
plaoement of the system 200 wHhin the weHborie. 

30 

In an exemplary embodiment, the pre-expanded ends. 206a. 206d, 214a, 214d. 220a. 
and 220d. of the expandable tubular members. 206, 214. and 220. respectively, and 
the slotted tubular nf^embers, 210. 212, 216. and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively: prior to the radial 
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e}q>anslon. the intennediate non pre^xpanded portions, 206c. 214c. and 22dc of the 
expandable tubular members. 206, 214, and 220. respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members. 210. 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, ttie inside diameters of the 
5 Intemnediate portions. 206c 214c and 220c of the expandable tubular membere. 206. 
214. and 220. are equal to 7.675 Inches; and ihe wellbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre^anded ends, 206a. 206d. 214a, 214d, 220a. 

10 and 220d, of the expandable tubular members. 206. 214. and 220. respectively, and 
the slotted tubular members, 210, 212, 216, and 218. have outside diameters and wall 
iWdtnesses of 4.600 Inches and 0250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions. 206c 214c, and 220c of the 
expandable tubular members. 206, 214, and 220, respectively, have outside diameters, 

15 of 4.000 inches; the slotted tubular members. 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; atter the radial expansion, the inside diameters of the 
intemiedjate portions, 206c 214c and 220c of the expandable tubular members. 206, 
214. and 220, are equal to 4.000 Inches; and the wellbore 224 has an Inside diameter 
(rf 4.892 indws. < 

20 

In an ebcemplary embodiment, the system 200 Is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water Into or from the subtenanean 
formation 226b. 

^ Referring now.to Fig. 3. an exwnplary embodiment of an expandable tubular member 
300 wHI now be described. TTle tubular member 300 defines an interior region 300a 
and Includes a first end 300b Including a first threaded connection 300ba. a first, 
tapered portion 300c. an Intermsi^ portion 306d. a Mcond tapered portion SOOe, 
end a second end 300f mduding a second thrsaded connection 300^ The tubular 

30 member 300 fUrtiw prefsrably Includes an intemn^late sealing member 300g. that is 
coupled to the exterior surface of the irrtwmedtete portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 rroy be fabricated from any number of 
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conventional connmierciaUy available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG), 13 chromfum steel tubing/casing, or L83, J55. or P110 API 
casbig. 

5 In an exemplary embodiment, the intertor 300a of the tubular member 300 has a 
substantlaHy drcutar cross section. Furthermore* in an exemplary embodiment, the 
Interior region 300a of the tubular member includes a first inside diameter Du an 
intermediate Inside diameter D^rr, and a second inside diameter p2. In an exemplary 
embodiment, the first and second inside diameters, Di and 02, are substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, Di and D2, ara 
greater than the intemiediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular number 

15 is ooupfed to the intermediate portion by the second tapered portion SOOe. In an 
exemplary embodiment, the outside diameters of the first and second ends. 300b and 
300f» of the tubular member 300 is greater than the outside diameter of the 
intemiediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, t^ and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion SOOd of the 
tubular member 300 ranges f mm about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f* The intermediate portion 300d of the fibular 
member 300 includes a wall thickness W 

25 In an exemplary embodiment, the wall thicknesses ti and t2.are substantially equal In 
order to provkle subslantiany equal burst strength for the first and second ^s. 300a 
and 300f, of the tububr mend>er 300. In an exemplary embodiment, the wall 
thicknesses, ti and t2. are both greater than the wall thickness tmr In order to opBmaily 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the Intomiedlate portkxi 300d of the tubular member 300. 

In an exemplary embodiment the first and second tapered porttons, 300c and 300e, 
are inclined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrses in order to optimally fadfitate the radial expansion of the tubular member 



36 



300. In an exemplary embodimeftf, the first arxl second tapered portions, 300c and 
300e, provide a smooth transiticm twtween the first and second ends. 300a and 300f. 
and the intermediate portion 300d, of the tutwlar member 300 In order to minimize 
stress concentrations. 

5 

The intemnediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of Vie tubular member 300. In an exemplary emtxxJiment, 
the intermediate seaBng member 300g seals the interfeoe betvveen the intennediate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 

10> 305, or ottier preexisting structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment the outside diameter of the intennediate sealirtg 
member 300g is selected to be less than the out^e diameters of the first and second 

15 ends, 300a and 300f. of the tubular member 300 in order to optimally protect the 
intermediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The Intem^iate sealing member 300g may be fabricated 
from any number of conventional oomnrardally available materials such as, for 
example* thermoset or thermopla^ polynners. In an exenr^lary embodiment, the 

20 intermediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded intemtediate portion 300d of the tubular member 
300 with the weiibore casing 305. In several altemative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellboi^ casing 305 
to thersby anchor the radially expanded and plastically defbmied intermediate portion 

25 300d of the tubular member 300 to the weiibore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is fonned by a process 400 thtf indudes the steps of: (1) upsetting bot^ 
tubular member in step 405; (2) expanding both upset ends of the tubuter nrmnber in 
30 step 410; (3) strsss relieving both expanded upset eruls of the tubular men4>er in step 
415; (4) forming threaded connectiorm in bcXt\ expanded upset ends of the tubular 
menober in step 420; and (5) putting a sealing material on the outside diameter of the ^ 
non-expanded Intemnediate portion of the tubular nmnber in step 425. 
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As ilustrated hi FrO, 5a. in step 405, both ends. 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods, the upset ends, 500a and 500b. 
of the tubular nnember 500 include flie waO thicknesses ti and ta. The intennediate 
portion 500c of the tubular menriier 500 faidudes the wall thickness W and the interior 
5 diameter Dmt. in an exemplary embodiment, the wall thicknesses ti and t2 are 
substantially equal In order to provide burst strength that is substantially equal akxig 
the entire length of the tubular member 500. in an exemplary embodiment, the wail 
thicknesses ti and t2 are bo0i greater than the wall thickness Iint in order to provMe 
burst strength that is substantiaily equal atong Ow entire length of the tubular member 
10 500. and also to optimally fadiitata ttie formation of threaded connecttons 'm ttie first 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b. in steps 410 and 415, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expanston methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b. of the tubular menriber 500 include the interior 
diameters Di and D2. In an exemplary embodinwnt, the Interior diameters Di and 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the rafio of the intertor diameters Di and Dz to the interior 

20 diameter Dint rariges from about 100% to 120% in order to fadiltato the subsequent 
ntM expansion of ttie tubular member 500. 

In a prefierred embodiment, the relationship behiveen ttw wall thteknesses t,, tj. and Imt 
of the tubular member 500; the inside diameters Di, and Dim erf the tubular member 
25 500; the Inshle diameter D^hkm of the weObore casing, or other structure, ttiat the 
tubular member 500 win be inserted into; and ttie outeMe diameter Deom of ttie 
expanston cone ttiat will be used to radia^y expand ttie tubular member 500 wtthin ttie 
wettrare ceeing is given by the foUowing repression: 

30 

where li = tz; and 

Di = D2. 

By sattefyfng the relatton^ip given in ^uatkm (1), the expanskKi forces placed upon 
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Ihd tubular member 500 during the subsequmt radial expansion process are 
si*stanfaly equalized. More generally, the reiationshrp given in equation (1) may be 
used to calculate the optbrai gebnfietry for the tubular member 500 for subsequent 
radiai expansion and plastic defbrmaHon of the tubular member 500 for fabricating 
5 and/or repairing a weiibore casing, a pipeline, or d structural support 

As illustrated in H6. Sc. In step 420. conventional threaded connections. SOOd and 
SOOe. are formed in both expanded ends. 500a and SOOb, of the tubular member 500. 
In an exemplaiy embodiment, the threaded ooinectlons. SOOd and SOOe. are provided 
10 using conventional processes for fomning pin and box type threaded connections 
available from Atlas-Bradford. 

As illustratad in Fig. 5d. in step 425. a sealing member 5D0f is then applied onto the 
outside diameter of the non-expanded intennediate portion 500c of the tubular member. 

15 500. The sealing member SOOf may be applied to the outside dlanwter of the non- 
expanded intemwdiate portion 500c of the tubular member 500 using any number of 
conventional oontmerdaliy available methods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the intemiediate portion 500c of the 
tubular member 500 using oommerdally available chemical and temperature resistant 

20 adhesive bonding. 

in an e)«mplary embodiment, the expandable tubular members. 206. 214. and 220, of 
the ^tem 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6. an exemplaiy embodiment of tubular expan^on cone 600 for 
radiaily expanding, the tubular members 206, 214, 220, 300 and 500 wRi now be. 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610, and a radiai expansion section 61 5. 

30 

in an exemplary embodiment the iBdtel expansion section 615 includes a first conical 
duter surface 620 and a second conical outer surface 625. The first conical outer 
surfeoe 620 includes an angle of attacl( Oi and the second conical outer surface 
incfudes an angle (rf attack Oz. in an e)»mplary embodiment the angle of attadt Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optnrnally radially expands the Intennedlate portions, 208c 214c, 220c, 300d, and 500c, 
of the tubular members, 206. 214, 220, 300. and 500, and the second conical outer 
surfece 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220d and 220d, 300b and 300f. and 500a and 500b, of the 
tubular members. 206, 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second ooniosil outer surface 625 includes an angle of attack cfa 
ranging from about 4 to 15 degrees in order to optinr^lly radially expand and plastically 
10 deform the tubular members. 206, 214. 220. 300 and 500, More generally, ttie 
expansion cone 600 may Indude 3 or more adjacent oonteal outer surfaces having 
angles of attack that decnskase fronri the front end 605 of the expansion cone 600 to the 
rsar end 610 of the expansion oone 600. 

15 Referring to Rg, 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710. and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
includes an outer surfece having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expansion 

20 sectkxi 715 provkies an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimuni at the rear end 710 of the 
expansion oone. The parabolic outer profite of the outer surface of the. radial 
6)4)anslon sectron 715 may be formed Cising a plurality of adjacent discrete conical 
secttons and/or using a continuous curved surface. In this manner, the regiorv of tt>e 

25 outer surface of the radial expansion section 715 adjacent to the front end 705 of the 
expansion cone 700 may optimaKy radially expand the intermediate porttons, 206c 
214c 220c 300d. and 500c of the tubular members. 206, 214. 220, 300, and 500, 
white the nsgton of the outer surftioe of the radial expansion eectkm 715 adjacent to the 
rear end 710 of the expansion cone 700 may bptrmally radially expand the pre- 

30 expanded first and second ends, 208a and 206d, 214a and 214d, 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members, 206. 214, 220, 300 and 500. In 
an exempted embodiment, the paraboOc profDe of the outer surface of the radial 
expanston sectkui 715 is setected to provide an angle of attack that rar^es from about 
8 to 20 degrees in the vicinity of the front end 705 of the expansbn cdne 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

m an exemplary embodiment, the tubular expansion oone 204 of ttie system 200 is 
5 substantially Identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several altennative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig. 8, In an altemative embodiment conventional temperaturs, pressure, 
and flow sensors, 802. 804. and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the oontrrt algorithms utilized by the obntrolter 810 for controlling the 

20 operation of the flow control valves 160 as a function of the opwating temperature, 
pressure, and flow rates within the perforated tubular membOTS 145 are conventional. 

Refening to Fig. 9, in an altemative embodiment, a solid tubutar member 905 is 
coupled to me of the perforated tubular members 145 by radially expanding and 

25 plastically (tefomning the solid tubular member into mgagement wim the perforated, 
tubular member in a oonventional manner and/or usir^ one or more of the radtel 
expansion mettiods disdosed in one or more of the foDowbig: (1) U.S. patent 
applicatton serial no. 09^454,139, attorney dodcet no. 25791.03.02, filed on 12^1999, 
(2) U.S. patent appTicatlon serial no. 09^10,913, attorney docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey docket no. 
25791.8.02. filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523,460, attomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09^12,8^, attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511.941, attorney docket no. 25791.16.02. filed 
on 2/24/2000. (8) U.S. piatent application serial no. 09/588,946. attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent appllcatton serial no. 09/559,122. 
attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent application serial 
5 no. PCT/USOO/18635. attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provlsnnal patent appTicatkm serial no. 60/162.671 , attorney docket no. 25791.27. filed 
on 11/1/1999, (12) U.S. provislohai patent applteatkm serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. proviskmal patent applicatnn serial 
no. 60/159,082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisional patent applicatton serial no, 6(V1.59.039. attorney docket no. 25791 .36. filed 
on 10/12/1999. (15) U.S. provlsnnal patent applteation serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent appScation serial 
no. 60/21Z359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S; proviskmai 
patent applicatton serial no. 60/165.228, attorney docket no. 25791.39. filed on 

15 11/12/1999. (18) U.S. provisional patent application serial no. 60/221,443. attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7^8/2000, (20) U.S. provisional 
patent applicatton serial no: 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent applicatton serial no. 60/237,334, attorney 

20 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provistonal patent appltoatlon serial 
no. 60/270,007, attorney docket no. 2^791 .50. fited on 2/20/2001 : (23) U.S. provistonal 
patent applteation serial no. 60/262,434. attorney docket no. 25791.51. filed on 
. 1/17/2001; (24) U.S. protvistonal patent application serial no. 60/259.486, attorney 
dock^ no. 25791.52. filed on 1/3/2001; (25) U.S. pnyiristonal patent applicatton swial 

25 na 60/303.740. attorney dod^ no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent appliortton serial ha 60/313.453. attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonal patent application serial no. 60/317.085. attorney 
docket no. 25791.67; filed on 91B/26oi: (28) U.S. provisional patent appttoatton serial 
no. 60.318.386. attorney docket no. 25791.67.02. flliKl on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969.922. attorn^ docket no. 25791.69. fited an 
10/3/2001, the disclosures of wtitoh are incorporated herein t>y reference. In this 
manner, the solM tubular rneml>er 905 fiuldidy seals the radial passages fonned in the 
. perforated tubular member 145 thereby preventing the passage of fluMic materials 
and/or fonnatton materials through the peribrated tubular member. 
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Referring to Fig. 10, in an aRemative embodiment the radtd openings in one of the 
perforated tubular members 145 are sealed by injecting a tardenable fiuidie sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 posittoning a closed ended pipe 1 01 0 having one or mora radial openings 1 01 Oa within 
tfie one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interfeice between the pipe 1010 and the onxtslte ends of the one 
perforated tubular member 145. The hardenaUe flukllc seaGng material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenaUe fluidic sealing material 
out of the annulus between the one perforated tulxiteH* member 145 and 0)e formation 
125. The pipe 1010 and sealing members. 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material Is allowed to cure. A 
conventlonat drill string may then be used to remove pny excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hwdenabie fluidic sealing material is a curable epoxy resin. 

In an alternative emt)odim6nt as Illustrated in Fig. 11, one or mora of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defomied Into contact with the surrounding formation 125 thereby compressing the 
surrounding formation. In this manner, the surrounding fomiatkm 125 is maintained in 
a state of compression thereby staUiteing the surrounding fomnatibn, reducing the flow 
of loose particles from the surrourKling fomnation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrxarbons from the 

25 surroundir^ formation. 

In an alternative embodiment, a seisnrric soiffce 1105 is positioned on a surface 
location to ttieraby impart seismic energy into the formation 125. In this manner. 
pdrtidM lodged in ttte radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhandng the subsequent recovery of 
hydrocartxms from the formation 1 25. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plasticalty formed Into contact with the surrounding formation 
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125, thereby coupling the perforated tubular member 145 to the surrounding fonmation, 
an tmputeive load is applied to the perforated tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 by apfriying the load to the end of the 
apparatus 130. The Impulsive load is tt^n transferred to the surrounding fonratton 125 
5 thereby connpacting and/or slurrifying the surrounding fonnation. As a rssutt, the 
recovery of hydrocarbons from the forniatlon 125 Is enhanced. 

In an altematlve embodiment, as illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the weilbdre 105 that traverses the 

10 ' fonnation 125. When the apparatus 130 is positioned within the weUbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned into contact with the wellbore casing 1205 thereby 
compressing the sumxinding formation 125. In tttis manner, the surrounding formation 
125 is maintained in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particles from the surrounding formation into the 
radial openings of the perforaled tubular member 145, and enhandng the recovery of 
hydrocarbons from the surrounding fomiation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 tocatlon to thereby impart seismic energy into the fonnation 125. In this manner, 
. particles lodged in the radial openings in the perforated tubular member 145 may be 
dislod^ from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 1 25. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed Into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunounding formation, an 
Impulstve load Is applied to the perforated tubular member. . The Impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the sunounding forrmition 125 
thereby compacting and/or slurrifying the sunrounding fonnation. As a result, the 
recovery of hydrocarbons from the fomiation 125 is enhanced. 
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Referring to Rg. 13, in an'aHemaitive embodiment, one or m«e perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and piaslicaily defomrring the perforated tubular member into engagement 
with the perforated tutMilar member in a oonventioral manner and/or using one or more 
5 of the radial expansion meOwds (fisdbsed in one or more of the following: (1) U.S. 
patent application serial noL 09M54,139. attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.$. patent application serial no. 09/510.913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
attomey docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent appHcation serial 

10 ho. 09/440,338, attomey docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent 
appHcatfon serial no. 09^3.460. attomey docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent appiicatian serial no. 09/512,895. attomey docket mo. 25791:12.02, filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. attorney docket no. 
25791.16^02, filed on 2/24/2000. (B) U.S. patent application serial no. 09/588.946. 

15 attomey docket no. 25791.17^02, filed on 6/7/2000. (9) U.S. patent appHcation serial 
no. 09/559.122. attomey docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
application serial no. PCTAJSOO/18635. attomey docket no. 25791.25.02, filed on 
7/9/2000. (11) U.S. provisional patent application serial no. 60/162.671. attomey docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent application serial no. 

20 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional 
patent application serial no. 60/159.082. attomey docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent application serial no. 60/159.039. attomey 
docket no. 25791.36. ffled on 10/12/1999. (15) U.S. provistonal patent application serial 
no. 60/159.033. attomey docket no. .25791.37. filed on 10/12/1999. (16) U.S. 

25 provisional patent applteatim serial na 60/212,359. attorn^ docket no. 25791 .38. filed 
on 6/19/2000, (17) U.S. provisional patent appiteab'on serial no. 60/165,228. attorney 
docket no. 25791 .39. filed on 1 1/12/1999. (18) U.S. provistonal patent appOcation serial 
no. 60/221.443. attomey docket no. 25791.45. filed on 7/28/2000. (19) U.S. pro^ tonal 
patent appiteatton serial ho. 60/221.645. attomey docket no. 25791.46. filed on 

30 7/28/2000. (20) U.S. provisk)nal patent applteatkm serial no. 60/233.638. attomey 
docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisional patent appDcatton serial 
no. ^/237.334. attomey docket no. 2579 1.48„ filed on 10/2/2000. (22) U.S. provisional 
patent appllcatton serial no. 60/270,007, attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisionai patent application serial no. 60/262.434, attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisionai patent application serial 
no. 60/259.486, attorney docket no. 25791.52. ffled on 1/3/2001; (25) U.S. provisional 
patent applteatton serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/B/2001 ; (26) U.S. provisionai patent application serial no. 60/31 3,453, attorney docket 

5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent applicatton serial no. 
130/317,985. attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provisional 
patent applicatipn serial no. 60/318.386, attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utill^ patent applteatlon serial no. 09/969.922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disctosures of wtiich are incorporated herein by 

10 reference. In this manner, the perforated tubular member 905 mocfifies the flow 
characteristics of the perforated tubular memt>er 145 theretyy permitting the operator of 
the apparatus 130 to modify the overall flow characteristics of the apparatus. 

in an alternative embodiment, as iliustrated in Fig. 14. a one-way vah^ 1405 such as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocart}ons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocartions that are being exbacted from zone A will not flow into the depleted zone 
B. 

20 

in an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothennat energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operatk)nai effictency of the extractton of geolhenmal energy is significantly 
enhanced due to the increase internal diameters, of the vartous radially expanded 
25 elements of the apparatus 130 that penirit greater volumetric ftows. 

In an alternative embodiment, the perforated tubular members/ 145, 210, 212, 21 6. 
218; and 1305 of the apparatus 130 may be cleaned by further radial expanslcHi of the 
perforated tubular members. In an exemplary endxKfiment, the anrount of further radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, aiid 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zor\al isolation assembly including 
one or more solkl tubular rnentbers, each solid tubular member including one or more 
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external seals, and one or more perforated tubutor members coupled to the solid 
tubidar members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intermediate 
solid tutMJiar members coupled to arKl Interleaved among the perforated tubular 
5 membens, each intermediate solid tubular member including one or more external 
seals. In an exemplary embodinient, the zonal isolation assennbly further indu^ 
or mors vah« members for dontroliing the flow of fluidic materials between the tubular 
members. In an exemplary emtxxllment, one or more of the intenmedteite solid tiAutar 
mmibers include one ot mm valve members. 

10 

An apparatus has also been described that indudes a zonal isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular induding one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved anrx>ng the 
15 perforated tubulars, each Intermediate solid tubular induding one or more external 
annular seals, arx) a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean ^one in a 
wellbore has ateo been described that indudes positioning one or more prinriary solid 

20 tubulars within the wellbore. the prinnary sdid tubulars traversing the first subtenranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fliddicly coupling the peri^orated 
tubulars and the primary soDd tubulars, and preventing the passage of fluids from the 
first 8iA)terranean zone to the second subterranean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A.method of extracting materials from a produdng subterranean zone in a wdlbbre, at 
least a portion of the wellbore Induding a casing, has also been descra)ed that indudes 
positioning one or more prinriary solid tubulars within the weUbore, fluidtoly coupling the 
30 primary solid tubulars wltti the casing, posiUonihg one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the produdng subterranean 
zone, fluldidy coupling the perforated tubulars with the primary solid hjbulars. fiuidldy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, and fiuidldy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes oontrollably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subterranean fomnation induding 
a welibore. a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or mom solid tubular members, eac^ solid tubular n>eniber including 
one or more extemal sealSp and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positicMied within the wellbore coupled to the 

10- zonal isolation assenMy, wherein at least one of Vhe soHd tubular members and the 
perforated tubi^r members are formed by a radial expansion proems performed within 
the wellboie. In an es^nr^ry embodiment the zond isolation assend^ly furttier 
indiMles one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 Including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are fonmed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or mom 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intennedlate solid tubular members Include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
memt>ers. 

25 An apparatis has also been described that irndudes a subterranean fonmatton including 
a wellbore» a zonal isolation.assembty positioned within the wellbore that includes one 
or more primary solid tubulars. each primary sofid tubular induding one or more 
external annular seals, n perfbrated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intemtediate sdid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intermediate solid tubular including or^ or nrK>re external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least or>e 
of the primary solid tubulars, the perforated tutnilars, and the intermediate solid 
tubulars are formed by a radial expansion process perfbnned vrithin the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that tndudes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or nrK>re perforated tubulars within the wellbore. the perforated 
5 tubulars traversing the second subtenrariean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fiuididy coupling 
the perforated tubulars and the primary sbBd tubulars. and preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone' withbi the 
weDbore extemal to the primary solid tubulars arkJ perforated tubulars, 

10 

A method of extracting matolals from a producing subterranean zone in a weHbore. at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. positioning one or 
more perforated tubulars within the wellbore, the perforated hjbulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluidicty coupling the primary 
solid tubulars with the casing, fiuididy coupling the perforated tubulars with the primary 
solid tubulars. fiuididy isolating the produdng subtenanean zone from at least one 
other subterranean zone within the wellbore. and fiuididy coupling at least one of the 

20 perforated tutMilars with tlie produdng subtenanean zone. In an exemplary 
OTibodiment, the method further indudes omtrollably fluidlcly decoupling at least one 
of the perforated tubulars from at least one other of the perforated tububrs. 

An apparatus has also been described that indudes a subterranean fomiation indudlrtg 
25 a wellbore. a zonal isdation assembly , positimed vriMn the wellbiore that indudes n 
solid tubular members positioned within the wellbore. each solid tubular men^r 
induding one or more extemal seate. and n-1 perforated tubular members positioned 
within the wellt>ors coupled to and interieaved among the solkl tubular members, arid a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assen^ly further corripris^ one or more 
valve members for controlling the flow of fluids between the solid tubuJar members and 
the perforated tubular members. In an exemplary embodiment one or more of the 
solid tubular members indude one or more valve members for oontrolHng the flow of 
fluids between the sqUd tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wsilboTB has also been described that includes means for positioning one or more 
primary solid tubulars within the weilbore. the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
weiibore, the perforated tubulars traversing the second subterranean zone, means for 
fydidy ooupnng the perforated tubulars and the primaiy solid tubulars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenBnean zone within the welifafore external to the primary solid tubulars and the 
10 perforated tubidars. 

A system for extracting rr^terials from a producing subterranean zone in a weiibore, at 
least a portion of the weiibore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the weiibore, means for . 

IS fluklicly coupling the primary solid tubulars with the casing, means for positioning one 
or nxKe perforated tubulars within the weiibore, the perforated tubulars traversing the 
producing subtenanean zone, nr>eans for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the producing subtenanean zone 
from at least one other subtenanean zorie wfthin the weiibore, and means for fluididy 

20 coupling at least one of \he perforated tubulars with the produdr^g subterranean zone. 
In an exsmplary embodiment, the system further indudes means for contrdlably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A sysi^ for isolatihg a first subtenanean zone from a second subterranean zone in a 
wsHbore has also been descrftied that includes means for positfoning one or more 
primary scMid tubulars within the weiibore, the primary solid tubulars traversing the first 
subtertanean zone, means for positioning one or more perforated tubulars within the 
weObore. the perforated tubulars traversing the second subtenanean zone, means for 

30 radialiy mpanding at least one of the primary solid tubulars and perforated tubulars 
within the weiibore. means for ftuidldy coupling the perforated tubulars and the primary 
sdid tubulars, and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the weiibore extemal tothe 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the welltx)re including a casing, has also t)een descrit>ed that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

5 positioning one or more perforated tubulars v^in ttie wellbore, the perforated tubulars 
tFaveiBing the producing subtennanean zone* means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wetlbore, means for 
fluididy coupling the primary solid tubulars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 

10 produdng subterranean zone from at least one other subtenanean zone within the 
welibore, and mesms for fluididy coupling at least one of the perforated tubulars with 
the produdng subterranean zone, in an exemplary embodiment* the system further 
includes means for controllably fluididy decoupling at least one oT the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subteranean zones traversed by a wellbore has also t>6en 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage ftuldidy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vaiveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more mpandable tubular members that each 
indude a tubular body oomprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 seaBng member coupled to the exterior surfeoe of (he intermediate portion, and one or 
more slotted tubular members coupled to tto expandable tubular members, wherein 
the inside dianoeters of the ottier tubular members are greater than or equal' to the 
outside dameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and seoond expanded end portions are greater than^ the wall 

30 thickness of the intermediate portton. In an exemplary embodiment, each expandable 
tutMJiar memt>er further indudes a first tubular transitionary memt)er coupled t>etween 
the first expanded ernl portion and the intermediate portion, and a s»x)nd tubular 
transitior^ry member coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of indinatton of the first and second tubular 
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trahsitionary members relative to the intemnediate portion ranges from about 0 to 30 
degrees. In an exemplary embo^ment the outside diameter of the Intemiedlate 
portion ranges from abo^ut 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intemnediate tubular section. In an exemplary embodiment, the 
ratio of the Inside diameters of the first and second expanded end portions to the 
interior diameter of the intenrvedlate portion ranges from about 100 to 120 percent In 
en exemplary embodiment, the relationship between the wall thiclcnesses ti. i^, and ti^r 

10 • of the first expanded end portion, the second expanded end portion, and the 
intemiedlate portion, respectively, of the expandabte tubular members, the inside 
diameters Oi, Oz and Dint of the first expanded end portion, the second expanded end 
portion, and ttie Intermediate portion, respectively* of tt)e expandable tubular members, 
and the inside diameter D^dibor. of the weilbore casing ttiat flie expandable tubular 

15 member will be inserted into, and the outside diameter Doone of the expansion cone that 
will be used to radially expand the expandable tubular member wittiin tt^ weilbore is 
given by ttie following expression: 

wherein ti = t2; and wherein D| = Da. In an exemplary embodiment the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment the angle of attad( of the adjacent discrete tapered 
sections increases in a continuous manner from one er^ of die tubular expansion cone 
to tt» oppmite end of the tubular expansion cone. In an exemplary embodiment, ttie 
tapered end of ttie tubular expansion cone inciudes an paraboloid body, in an 
25 exemplary embodinrtent the angle of attack of the outer surface of ttie paratx>loid body 
increases in a continuous manner ftom one end of tfte paraboloid body to ttie opposite 
end of ttie parabol(AJ body. In an exemplary embodiment ttie tubular Br)er coiifi;mses 
a plur^ity of expandable tubular members; and wherein the ottier tubular members are 
htarleaved aihong ttie expandable tubular members. 

30 

A m^od of isolating subterranean zones traversed by a weilbore has also been 
desaibed ttiat indudes positioning a tubular liner wlttiin Uie weHbore, and radially 
expancfing one or more discrete portions of ttie tubular liner into engagernent wtttt ttie 
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wBllbore. In an eramplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbbre. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodinient, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular l^er, and wherein the remainir^ 
ones of the discrete portions of the tubular liner aie radlally expanded by pulRng an 
expansion oone through tte remaining ones of the discrste portions of the tubular liner. 
In an exemplary embodiment the tubular finer ocmprises a plurality of tubular 
members; and wherein one or more 6f the tubular membens are radially expanded into 

1 0 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the weilbore. In an exemplary embodiment, the 
tubular members mat are radially expanded irito engagemeTit with the wellbore 
comprise a portion that is radially expanded into engagement with the weilbore and a 
portion that Is not radially expanded into engagement with the wellbore. In an 

tS exemplary embodiment, the tubule liner includes one or more expandable tubular 
members that each include a tubular body con^Klsing an Intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing menrtber coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to ttie nnaximum inside diameters of the expandable tubular members. In an 
e)»mpiary embodiment, the tubular Gner includes a plurality of expandable tubular 
members; and wherain the slotted tubular members are interleaved among the 
expandable tubularnnenibers. 

26 

A system for isolating subterranean zones baveraied by a wellbore has also been 
described that includes means for positiorring a tubular liner within the wellbore, and 
means for radially expanding one or rnote discrete pcfftlor^ of the tubuter liner into 
engagemmt with the wellbore. In an exemptary embodiment a plurality of discrete 
30 portions cS the tubular Dner are radially ejqoanded into mgagement with the wellbore. 
In an exem^riary embodiment the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment one discrete portion of the tubular Kner is 
radially expanded by injecting a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emlxxlmDent, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radtelty expanded into engagmient 
wHh the wellbore and one or more of the tubutar members are not radially expanded 
5 into engagement with the wellbore. Ih an exemplary embodiment the tubular members 
that are radially expanded into engagement with the wellbore include a portbn that is 
radial^ expanded Into engagennent wtth the wellbore and a portion that is not radially 
expanded into engagement ym\ the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fbmrtation defining a borehole, and a ttdMJiar liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, ttie tubular liner is coupled to the borehote at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner coupled to the borehole by. 

15 a process that includes positioning me tubular liner within the borehole, and radially 
e)q[)anding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary emtxxliment, a pfuratity of discrete portions of the tubular 
liner are radially expanded Into engagement with the borehole, in an exemplary 
embodiment^ the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the dfeoete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular Uner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular Dner. In an exentplary embodiment, 
the tubular Hner comprises a plurality of tubular menrri)ers; and wherein one or more of 

25 the tubular members arp r«Ually expanded into engagement with the borehole and one 
or more of the tubidar menrd>ers are not radially expanded into engagement with the 
borahole. In an exemplary embodiment, the tubular member? that are radially, 
expanded into engagement with the borehole include a portton that is radially 
expanded into en^igemeht with the borehole and a portion that is not radially 

30 expanded into engagement with the borate. In an exemplary embodiment, prior to 
the radial expansion the tubular Dner includes erne or more expandable tubular 
merTrt)er8 that each include a tubular body compr^ng an intemnedlate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portbn, and a sealing meml)er coupled to the exterior surface of the intermediate 



54 



portion, and one or more dotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are grMter .than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tutnilar members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular nnember including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, me or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluMic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or nrKKS of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforate tubular meml)ers, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for nrK)nitoring the operatir^ flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupted to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and oontrdiing the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fomrted by a 
radial expansion process performed within the wellbore. - 

25 

A method of Isolafing a first subterranean zone from a second subterranean zone in a 
wellbore has also been desotted that includes positioning one or more solid tiibulars 
within the weBbore, the soOd tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the wellbore, the perforated tubutars traversing 
30 the second subterranean zone, radially expanding at teast one of the primary solid 
tubuters and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the sotkl tubutars, preventing tfte passage of fluids from the flrst 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tutniiars, nrxxnitoring the operating temperatures, 
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pressures, and flow rates within one or more of the perforated tubulars, and oontroHing 
the flow of fiuidic materials through the perforated tubulars as a function of the 
monitored operatinjg tenfV)eFatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a polion of the weHbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positkming one or more 
perforated tubulars withiri the wellbore, the perforated tubulars traversing the pnxlucing 
subterranean zone, radially expanding at (east one of the solid tubulars and the 

10 perforaled tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing^ fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subtemanean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perfmted tubulars with the 
produdrq subterranem zone, monitoring the operating tennperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and coritrolling the flow of 
fiuidic materials through the perforated tubulare as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subten^nean zone from a second subterranean zone in a 
20 wellbore has also been described that mdudes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
meansi for posittoning one or more perforated tubulare within tiie wellt)ore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubulare within the wellbore, 
25 means for fluididy coupOng the perforated tubulare and the solid tubulars, means for 
preventing the passage of fluids from the firet subterranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulare and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and ftow rates 
within one or more of the perforated tubulare, and means for oontrolling the flow of 
30 fluidic materials through the perforated tubulare as a function of the monitored 
operatmg tempwaiures, pressures, and flow rates. 

A system for extracting materials from a producing subterranean zone in a weDbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the welltxm, means for 
positioning one or more perforated tutnilars within the weilbora, the perforated tutwlars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulara withiii the wellbore. medns for fluidicly 

5 coupling the solid tubulars with the casing, means for fiuidiciy coupling the perforated 
tubulars with the solid.tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the weObore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
15 including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular nr^embers, and one or mors solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforate tubular members are fonmed by a radial expansion 
process performed witMn the wellbore, and the solid tubular liriers are formed by a 
radtoi expansion process performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subtarranMn zone In a 
wellbore has also been descnl>ed that includes positioning one or more soOd tubulars 
' within the vvellbore, the solid tubulars traversing the first subtOT^ 
one or more perforated tubulars each Including one or more radial passages within the 
wellbore, the perforated tutmlars traversing the second subterranean zone, radially 

30 expdndir)g at least one of the soUd tutHilars and perforated tubulars wiM) the wellbore. 
fluididy coupling the perforated tubulars and the primary s<^ tubulare. preventing the 
passage of fluids frOTi the first sut)tenBnean zone to the secorxl subterranean zone 
within the weOlHxe external to the primary solid tubulars end perforated tubulars. 
posittoning one or niore sdid tubular liners within the intertor of one or more of the 
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perforated tubulars» and radially expanding and plastically defomiing the solid tubular 
liners within the Interior of one or more of ttie perforated tubulars to fluididy seal at 
least some of the radBal passages of the perforated tubutars. 



5 A nnethod of extracting materials from, a producing subterranean zone In a wellbore, at 
least a portion of the wstlbwe including a casing,, has also been described that Includes 
positioning one or more solid tubulars within the; wellbore. positioning one or nnore 
perforated tubulars each indudihg one or more radial passages within the wetlbore, the 
perforated tubulars trav^sing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fiuidicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isdating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of ttie 
perforated tubutars with the produdng subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastlcaily deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isdating a first subten^anean zone fronn a second subten^nean zone in a 
. wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubutars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean mne, means for radially expanding at least one of the soDd tubulars and 
perforated tubulars wttMn the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first, 
subterranean zone to the second subterranean zone within the wellbora external to the 
(Kimary soM tubulars and perforated tubulars. means fbr iiositioning one or more solid 

30 tubular Oners ymn the interior of one or more of the perforated tubuters, and means 
fbr radially expanding and plastically defcnming the solid tubular Dners within the interior 
of one or mors of ttie perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention^ a system for extracting materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the wei!l)ore 
Including a casing, has also been described that Includes means for positioning one or 
more solid tubulare within the wellbore, means for positioning one or more perforated 
5 tubulars each Including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding iat 
least one of the solid tubulars and the perforated tubulars within the weUbore, means 
for fluidicly coupling the solid tubulars with the casing, means for fluididy coupling the 
perforated tubulars with the soBd tubulars, means for fluidicly isolating the produdng 

10 subtenranean zone from at least one other subtenranean zone within the wetlbm, 
. means for fluididy coupling at least one of the perforated tubulars vyith the produdng 
subterranean zone, nneans for positioning one or more solid tubular liners wittiln the 
interior of one or niore of the perforated tubulars, and means for radially expanding and 
plastically defomning the solid tubular liners within the interior of one or more of the 

15 perforated tubutars to fluididy seat at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
Induding: one or more solid tubular rtiembers, each solid tubular member induding one 
20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of flie radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean lone from a second subterranean zone in a 
wellbore has also been described that Indudes positioning one or more solid tubulars 
withm the wetibore. the solid tubulars traversing the first subterranean zorw. positioning 
one or more perforated tubulars each Induding one or more radtal passages within the 
30 wellbore, the perforated tubulars traversing the second subten^nean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first sutrtenranean zone to the secortd subtOTaneah zor^ 
within the wellbore external to the prfrnary soBd tubulars and perforated tubulars. 
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sealing off an annular regioh within at least one of the perforated tubulars. and Injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
taibulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing sutrterranean zone in a welBxwe, at 
least a portion of the weitt)ore including a casing, ha? also been descrit>ed that indiKles 
positioning one or more solid tut>ular8 within the wellt>ore. positioning one or more 
perforated tut)ular& each including one or mora radial passages within the welitxm, the 
perforated tubulars traversing the producing subterranean zone, radblly expanding at 

10 least one of the soikJ tubuiaiB and the perforated tubulars within the wellbore, fluidlcly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, flukJidy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidlcly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perfcMBted tubulars. and injecting a hardenable ftuldic sealing 
^ material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A systert) for isolating a first sut>terrar>ean zone from a second subterranean zone in a 
20. wellbore has also been described that includes means for positioning one or more solid 
tubulara within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or mare 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expandng at least one of the solid tubulars and 
25 perforated. tubulars within the wellbore, means fbr fhjididy coupling the perforated 
tubulars and the solid tubulars, means fbr preventing the passage of fluids from the first 
subtenanean zone to the second subtenanean zone within the weObore exiemal to the 
prfmary solid tubulars and perflated tubulars, mdans for sealing off an annular region 
within at least one of the perforated tubulars, and. means for Ir^ecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system fbr extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
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means for posHioning one or more solid tubulars wtthhn the wellbore. means for 
positioning one or more perforated tubulars eadi including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore. means for fluidldy coupling the* solid 
tubulars with the cesing. means for fluktidy coupling the perforated tubulars with the 
solid tubulars, means for fluidiciy isolating the produdng subtenranear) zone from at 
least one other subterranean zone within the wellbore, means for fluMlcly coupling at 
least one of the perforated tubulars with the producing subterranean zone, nrieans for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for irY)ecting a hardenable fiuidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that bicludes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean formation including: one or 
more soHd tubular members, each soBd tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubutar members are formed by a radial expansion 
process performed within the wellboTB, and at least one of the perforated tubular 
members are radially expanded into ihtimata contact with the subterranean formation. 
In an exemplary embocfiment, the perforated tubular members that are radially 
expanded into intimate contact with the siditerranean formation compress the 

25 subtenranean formation. 

* A method of Isolating a first subtenanean zone from a second subterranean zone In a 
wellbore has also been described that includes positibning one or more solid tubulars 
within the wellt>ore. the solid tubulars traversir«g the first subterranean zone, positioning 
30 one or more perforated tubulars within the weilborB each including one or nrK>re radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars arid perforated tubulars within the 
weDbore. radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone, fluidiciy coupling the perforated tubulars and the 
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solid tubulars, and. preventing the passage of fluids from the first subterranean zone to 
the second subteoBnean rone within the w^ibore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 

5 the second subterranean zone. In an exemplary erribodiment, the method furthor 
Includes vibrating the second subterranean zone to increase the rate of reoovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subtenanean zone to dean the radial 
passages of the perforated tubulars that are radiaity expanded into intimate contact 

10 with the second subtenaneoi zone, in an exemplary embodiment, the method further 
includes applying an bnpulslve load to the perforated tubulars that are radially 
e)qpanded into Intimate contact witti the seccmd subtenranean zone to increase the rate 
of reoovery of hydrocartx>ns from the second subtenanean zone. 

15 A method cS extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positionHig one or more solid tutkitars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluidlciy coupling the perforated tubulars with the solid tubulars, fluidicty isolating the 
producing subterranean zone from at least one other subterranean zone within the 

25 wellbm, and fluidlcfy coupling at least one of the perforated tubuters with the 
producing subtenranean zone. In an exemplary embodlnwnt, the perforated tubulars 
that are radially expanded into intimate contact with the producing si^terranedn zone 
compress the producing subterranean ZKMie. In an exenripiary embodinient the nriettiod 
further iridudes vibrating the producing subterranean zone to increase tlie rate of 

30 reoov^ of hydrocarbons from the pvodudhg subtenranean zone. In an exemptery 
emtodiment, the method further includes vSrating the producir>g sid^terranean zone to 
dean the radial passages of the perfc^ated tubulars that are radially expanded into 
intinrttte contact with the ^mxhJdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforate tutnilars that 
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are radiaiiy expanded Into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarlxms from the producing subterranean zone. 

A system for isolatlrig a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that includes means for positioning one or more solid 
Uibuiars within the wellbpre, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars v^thin the wellbore each 
indudlng one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone, means for radleliy expanding at least one of the solid tubuiars and 

10 perforated tubuiars within the wetlbore, means for radially expanding at least one the 
perforated tubuiars into intimate contact with the secorul subterranean zone, meara for 
fluklEcty coupling the perforated tubuiars and the solid tubuiars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 

15 tubule. In an exen^Diary embodiment, the means for radiaiiy expanding at least one 
of the perforated tubuiars irito intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the secmd subterraneivi zone to dean the radial passages of the perforated bjbutars 
that are redlaHy expanded into intimate contact with the second subten^nean zone. In 
an exemplary embodiment, the system further Indudes means for applying an 
imputerve load to the perforated tubuiars that are radially expanded into intimate 

25 oontad with Ae second subterranean .zone to increase the rate of recovery of 
hydrocart)ons frorri the second subterranean zone. 

A system for exacting nr^riate from a produdng subtananean zone In a welibore, at 
lea^ a portion of the wetlbore induding a casing, has also been described that indudes 
30 means for positioning or» or rmre solid tubuiars vrfthin the welibore, means for 
positioning one or nrtore perforated tubuiars withfr> the weiltere each induding one or 
more, radial openings, the perforated tubuters traversing the produdng subtenanean 
zone, means for radially expanding at least one of the solid titulars and the perforated 
tubuiars within the wellbore, means for radially e)q>anding at least one of the perforated 
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tubuiars into intimate contact with the produdr^ subterranean zone/means for fluididy 
ooupBng the solid tubuiars with the casing, means for fluidiciy ooupling the perforated 
tubuiars with the solid tubuiars, means for fluidiciy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 
Q fluidiciy coufriing at least one of the perforated tubuiars with the producing 
subtsnanean zme. in an exemplary cimbodiment, the means for radially expanding at 
least one of the pirated tubuiars into intimate contact with the producing 
subtananean zone comprises means for compressing the producing subterranean 
zone. In an exemplary endxxNment. the system further includes means for vibrating 

1 0 the producing subtanraneari zone to increase flie rate of recovery of hydrocartxms from 
tt)e producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contact 
with the producing subterranean zone. In an exemplary embodiment, the systern 

15 further Includes means for applying an impulsive load to the perforated tubuiars that 
are radially expar>ded into intimate contact with the produting subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

An apparatus has also been described that fficludes a zonal isolation assembly 
20 positioned within a weilbors that traverses a subterranean formation and includes a 
.perf<mted wellbore easmQ, including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members coupled to the soDd tubular members, and a shoe coupled to the zonal 
isolation assembly. At least me of the solid tubular members and the perforated 
25 . tubular members are formed by a radial expansion process performed within the 
wellbore, and at teast me of the perforated tubular members are radially expanded Into 
intimate contact with the perforated weBbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contect with the 
perforated casing compress the subterrariean formation. 

30 

A method of isolating a first subterranean zone from a second subteranean zone in a 
wellbore that includes a perforated casing that traverses the second subterranean 
zorw, has also been described that includes petitioning one or more solid tubuiars 
within the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 



64 



one or more peiforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weUboTB, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluidldy coupling the perforated tubulars and the- solid 
tubulars, and preventing the passage of fluids from the first subtenanean zone to the 
second subterranean zone within the wellbore exiemai to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expandeid into intimate contact with the pisrfbrated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocartxms from the second subtenanean zone. In an exemplary embodiment, the 
method further Includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsivejoad to the perforated tubulars that are radially expanded Into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocartxms from the second subterranean »>ne, 

20 A method of extracting materials from a producing subtenranean zone In a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or mors solid tubulars within the welltXKe. positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

2S tMbulars traversing the (mdudng Mbterranean zone, radially expanding at least one of 
the soM tubulars and the perforated tubuters wittiln the weUbore, radially expanding at 
* teast one of the perforated tubulars into intimate contect vyith the perfcvated casing, 
fhiicfidy coupling the solid tubuters the casing, flutdidy coupling the perforated 
tubulars with the solM tubulars, fluidldy isoteting the produdng subterranean zone from 

30 at teasX one other subterranean zone within the wellbore, and fluldidy coupling at least 
one of ttie perforated tubuters with the rmdudng sut)terranean zone. In an exemptary 
embodiment, the perforated tutHilars ttat are radially expanded into intimate contect 
with the perforated casing compress the produdng si^terranean zone. In an^ 
exemplary embodiment, the method furttier indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocartx>ns from the producing 
sutjterranean zone. In an exemplary enrdxxlinnent, the nnethod further includes 
vibratb\g the producing subterranean zone to dean the radial passages of the 
peffoFBted tubulars that are radialiy expanded into intimate contact with the perforated 
5 casing. In an exemplary emtxxllmmt. the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subten^nean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore that includes a perforated casing that traverses the second std>terran9an 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenranean zohe, 
means for posjtlonbig one or more perforated tubulars within the welibore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, mems for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbdre, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subtenranean zone 
within the welibore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubulars into intimate oontect with the perforated casing comprises means for 
compressing the second subterranean zme. Iri an exemplary embodinnent, the system 

•25 further indiKles means for v9>rating the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the second subterrar>ean zone. In an exemplary 
errAodbrwit, the system further btdudes nr^ns for vibratirig the second subteiYanean 
zone to dean the radial passages of the perforated tubulars that are radiany expanded 
Into intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further includes means for applying an impubh/e load to the perforated tubulars 
that are radially expanded into Intimate contact with the perfcrated casing to increase 
the rate of recovery of hydrocartrans from the second subtenar^ean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforate casing that traverses 
the producing subtenanean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
wHhin the wellbore, means for radially expanding at least one of the perforated tubulans 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars wRh the casing, nr^ns for flwd^ coupling the perforated tubulars with the 
sdid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbcxe, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng siA)tenranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tid}ulars into intimate contact with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indiKles means fn* vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocartx)ns from the produdng subterranean zone. In an 
exemplary emtxxliment, the system further indudes means for vibrating the produdng 

20 subterranean zom to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further indudes nneans for applying an Impulsive load to the 
perforated tubulars that are radially expanded into Intimate oonted with the perforated 
casing to Increase tte rate of recovery of hydrocarbons from the producing 

25 subterranean zone. 

An apparatos has also been described that indudes a zonal isolation assembly 
indiMling: one or more solid tubular members, each solid tobuiair wetribm induding one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubular mentbers, and one or wore perforated tubutar 
liners each Induding one or more radial passages qoupted to the interior surfaces of 
one or rrwe of the perforated tubular members, and a shoe coupted to the zonal 
isolation assennbly. At least one of ttw solid tutnjiar members and the perforated 
tubuter members are formed by a radial expansion process perfomned within the 
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welltxTO, and the perforated tubular Uners are formed by a radial expansion process 
performed within the wellbore« 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that Includes positioning one or nriore solid tubulars 
within ihe wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
welbore. ttie perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the soKd tubulars and perforated tubulars within the wellbore. 
10 fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary sdid tubulars and perforated tubulars, 
posiBbning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defomning the perforated 
15 tubidar liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a produdng subterranean zone in a wellbore. at 
least a portion of the wellbore induding a casing, has also t>een described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or nrxKB 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore, fluididy 
ooi4)ling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars, fluUidy Isdating the produdng subterranean zone from at least 

25 one other subterranean zone wttMn the wetlbore, fluididy coupling at least one of the 
perforated tubuters virtth the produdng subterranean zone, positioning one or more 
perforated tubular liners within the tntenor of one or more of the perforated tubulars, 
and radiaOy expanding and plastically defomiing the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

30 

A system for Isolating a first subterranean zone froni a seoorui subterranean zone in a 
welboTB has also been descril)ed that indudes means for positioning one or more sdid 
tubulars within the wellbore. the sdid tubulars traversing the first subterranean zone, 
means for positioning one or mbre perforated tutHilars each Induding one or more 
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radial passages within the weilbore. the perflated tubulars traversing the second 
suliterranean ^one, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, nrieans for preventing the passage of fluids from the first 
5 subtenranean zone to the second subtenanean zone within the wellbors external to the 
primary solid tubulars and perforated tubulars, nneans for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and nwans for radially expanding and plastically defbnming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a pnoducir^ subterranean zone in a wellbore, at 
least a portion of the wellbore inctuding a casing, has also been described that includes 
means for positioning one or nriore sdid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each Including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, nneans for fluididy isolating the produdng subterranean zone from at 

20 least one other subtbnranean zone virtthin the wellbore, means for fluididy coupling 
at least one of the perfmited tubulars with the produdng subtenranean zcHie, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defomning the 
perforated tubular liners within the Interior of one or nxra of the perforated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assemt^ 
' including: one or more solid tubular mmibers. each solid tubular member including one 
or mone external seals* two or nnore perforated tubular members each including radial 
passages coupled to the soHd tubular members, and one or more one-way valves fbr 
30 oonbollably fluididy coi^rfing the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of tfie solid tubular members and the 
perforated tubular members are fomned by a radial expanston process performed within 
the wellbore. 
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A method of isolating a first subtBnBnean zone from a second subterranean zone 
having a plurality of producing zones in a wetibore has also been descrtbed. that 
includes positioning one or more eoild tubulars within the wellbofe, the scM tubulars 
traversing the first subterranean, zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars ^n the wejibore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of prcxludng 
1 5 subterranean zones, at least a portion of the wellbore including a casir^, has also been 
described that includes positioning one or nxire solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or mors radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fiuidicly coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars virith the solid tubulars, fiuidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
fiuidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing Aoni one of the producing zones 
25 that has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subterranean zone from a second subterranean a>ne 
having a piuraiity of producing zones in a weDbore has also been described that 
includes means for positioning one or rnore solid tubulars withm the wellbore, me soDd 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars eac^ indiK^ing one or more radial irossages wlthvi the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radicdly 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupling the perforated tubulars and the sdid tubulars. means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for posittoning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars. and means for preventing fluids 
6 from passing from one of the producing zones that has not been depleted to one of the 
produdng zones that has bran depleted. 

A system for extracting materials from a plurality of produdng subterranean zones in a 
wellbore, at least a portion of the weBbore including a casing, has also been described 

10 that indudes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. means for fluididy coupling the solid 

15 tubulars with the casing, means for fluidlcly coupling the perforated tubulars with the 
solid tubulars, means for fluididy isdating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
tedst one of the perforated tubulars with the produdng subten^nean zone, means for 
positioning one or more perforated tubular liners within the interior of or>e or nrK>re of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones tl\at has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for .extracting geothermai energy from a subterranean fonnation 
25 containing a source of geothermai energy has ateo been described that includes a 
»nal isolation assenrt>ly petitioned within the subtenanean formation inchiding: one or 
more soOd tubular membevs, eadi soDd tubular member induding one or more external 
seals, one or more perforated tubudar members each induding r»lial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or nrxxe radial passages coupled to the interior surfeces of one or more of the 
perforated tubular members, and a shM coupled to ttie zonal isolation assembly. At 
least one of the soDd tubular members and the perforated tubular memt>ers are formed 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
induding a source of geothemial energy in a wellbora lias also been described that 
included posttioning one or more soOd tubuiars within the weUbore, (he solid tubulars 
traversing the first subterranean zone* positioning one or more perforated tubulars 

5 each including one or more radial passages within the wellbore, the perforated tubulans 
traversing the second subterranean zone, radially expanding at least one of the soiid 
tubulars and perforated tubulars within the wellbora. fluidicty coupling the perforated 
tubuiars and the primary sofld tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore exterr^ to the 

10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the Interior of one or more of the perforated tubulars. and radially 
expanding and plastically defonning the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy froim a subterranean geothermal zone in a 
wellbora. at least a portion of the welibore including a casing, has also been desoibed 
that includes positioning one or nrxure solid tubulars within the welibore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
welibore. the perflated tubulars travefsing the subtenanean geothemial zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
welibore* fluidkdy coupling the solid tubulars with the casing, fluldicly coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothemruil zone from at least one other subterranean zone within the weflbore. and 
fluididy ooupBng at least one of the perforated tubulars wWi the subterranean 

25 geottwrmalzone. 

' A system for isolating a first subterranean zone from a second geothermal 
subtenanean zone in a welibore has also been described that indudes means fbr 
positioning one or more sdid tubulars within the wellbore,.the solid tubulars traversing 
30 the first subterranean zone, means fbr positfoning one or more perforated tubulars 
each induding one or mors radial passages within the weHbore, the perforated tubulars 
traverdng the seoond geothermal subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the vi«llbore. nieans for 
fluididy coupling the perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal sutiterranean zone within the wallbore external to the primary soHd tubulars 
and perforated tubulars. 

5 A system for extracting geothemnai energy from a subterranean geothennal zone in a 
wBllbore, at least a portion of the weHbore Indudlng a casing, has also been described 
tliat includes means for positioning one or more solid tubulars within the wsRbore, 
means for positionhg one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars tray^ing the subterranean 

10 geottmnndl zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluklidy coupling the perforated tubulars with the 
solid tubulars, means for fluidkdy isolating the subtentinean geothenDal zone from at 
least one other subtenranean zone within the wellbore, and means for fluidicly coupling 

15 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assennbty 
indudlng: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or marB perforated tubular members each induding one or 

20 mors radial passages coupled to the solid tubular mmfibers. and a shoe coupled to the 
zond isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed witNn the 
weOtore, and the radial passage of at iepst one of the perforated tubular members are 
deaned by further radBai expansion of the perforated tubular members within the 

25 welxxe. 

A method of isolating a first subterranean zone from a moond subterranean zone in a 
wellborB has also been described that Indudes positioning one or more soM tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
30 one or nx>re perforated tutHjlars within the wellbore each indudlng one or more radial 
passa^. the r>erforated tubulars traversing the second sut>terranean 2om, radially 
expanding at least one of the primary soM tubulars and perforated tubulars within the 
welbore, fluididy coi4>llng the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterrar^an zone to the second subterranean zofke 
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within the wellbore external to the solkl tubulars and perforated tubulars, and deaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 



5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
posltionihg one or more solid tubulars within the wellbore, positiorung one or more 
perforated tid>ulars within the weUbora each including one or more radial passages* the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the sofid tubulars and the perforated tubulars within the wellbore, fluldidy 
couplirig the solid tubulars with the casing, Ruidlciy coupling the perfbrated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perfbrated tubulars, 
and cleaning materials frtxrt the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perfbrated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subten^nean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tutHJIars traversing the first subterranean zone, 
nneans for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perfbrated tubulars traversing the second 
subterranean zone, means for radtaDy expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the sdid tubulars, means fcxr preventing the pass^e of flui^^ 
8id>tBnanean mm to the seccmd subterranean zone within the wellbore extemafto the 
solid tubulars and perfbrated tubulars. and means fbr cleaning materials from the radial 
passages of at least one of the perfiDrated tubuters by further radial expansion of the 
30 perforated tubulars wHhm the wellbore. 

A system for extrading materials from a produdng subterranean zone In a wellbore, at 
least a portim oX the wellbore induding a casing, has also been described tt^t indudes 
means fbr positioning one or more solkl tubulars within the vyellbore, means for 
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positioning (me or more perforated tubulars wtthin ttm wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for flimlicly coupling the solid tubulars with the 

5 ca^g, means for fliddidy coupling the perforated tubulars wKh the solid tubulars, 
rheans. for fluldidy isolating the producing subtenanean zone from at least one other 
subterranean 2one within the wellbore, means for fluldidy coupling at least one of the 
perforated tubulars with the producing subterranean zone, and nr^ans for cleaning 
materials from the radial passages of at least one of the perforated tubulars by furttier 

10 mM expansion of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution Is contemplated in the foregoing 
disclosure. In some instances, some featims of the present invention may be 
15 ennployed without a corresponding use of the other features. Accordingly, it is 
apprq»iate that the appended claims be construed broadly and in a manner consistent 
with the scope of the invention. 



75 



1. An apparatus^ comprising: 

a zonal isolation assembly comprising: 
5 one. or mora solid4ubuiar members, each solid tubular member including one or 

more extemal seals; 

one or more perforated tubular members each including radial passages 
coupled to the sdid tubular memb^; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
10 of the perforated tubular nriembers for sealing at least some of the radial passages of 
the perfbratsd tubular members; and 

a shoe coupled to the nnal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expan^on process performed within the wellbore; ar>d 
15 wherein the solid tubular liners are formed by a radial expansion process 

perfonned within the wellbore. 

2. A method of Isolating a first subterranean zone from a second subten^nean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubulars within the wellbore. the solid tubulars 

traversirtg the first subtenanean zone; 

positioning one or more perforated tubuteirs each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

25 radially expanding at least one of 0ie solid tubulars and perforated tubulars 

wfthin the wellbore: 

fluidiciy coupling the perforated tubulars and the primary solid tubulars; 
preventif^ the passage of fluids from the first subterranean zone to the second 
. subterranean zone within the wellbore extemal to the primary solid tubulars and 
30 perforated tubulars; 

posRIonIng one or more solid tubular linere within the interior of one or more cS 
the perforated tubulars; and 
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radially expanding and plastically deforming the soM tubular liners within the 
interior of one or more of the perforated tubulars to fEutdidy seal at least sonie of the 
radial passages of the perforated tubulars. 

5 3. A method of extracting materials from a producing subten^nean zone in a 
wellbore» at least a portion of the wellbore including a casing, comprising; 
positioning orie or rnore solid tut>ulars within the weUbm^ 

positioning one or nrK>re perforated tubulars each including one or more radial 
passages wfUiln the wellbore, the perforated tubulars traversing the producing 
10 subterranean zone; 

radidHy expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
15. fluididy isolating the produdng subtenanean zone from at least one other 

subtenanean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with tlie produdng 
subtenanean zone; 

positioning one or more solid tubular liners within the interior of one or morB of 
20 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

25 4. A system for isolatirg a first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

means for positioning me or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perfbrated tubulars each induding one or 
30 rnore radial passages within the weHbora. the perfbrated tubulars traversing the second 
sutrterranean zone; 

means for radially exparKfing at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first sutsterranean zone to 
the second subterranean zone within the wetlbore external to the primary solid tubular 
and perforated tubulars; 

means for positioning one or more solid tubular Sners within the interior of one 
5 or more of the perforated tubidars; and 

means for radially expanding and plastically defomiing the soTid tubular l^rs 
within the interior of one or more of the perfbratad tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

10 5. A system for extracting materials from a produdng subterranean zone in a 
wellbore. at least a portion of the weilbore including a casing, comprising; 
means for positioning one or mors solid tubulars within the wellbore; 
means for positioning one or mm perforated tubulars eac^ including one or 
more radial passages within the weilbprSi the perforated tubulars traversing the 
15 producing subten^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbcHe; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
20 means for fluididy isdating the producing subterranean zone from at least one 

other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more sdid tubular liners within the interior of one 
25 or more of the perforated tut>utars; arid 

means for radially expanding and plastically defbnrviing the solid tubular liners 
within the interfor of one or more cS the pirated tutnjiars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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1 . An apparatus, comprising: 

a zonal isolation assennbly cm^rising: 

one or more solid tubi^r members, each solid tubular member IndLiding one or 
5 more external seals; 

one or more perforated tubular rmmbers ooupled to the solid tubular members; 
om or more flow control valves operaUy coupled to the perforated tubular members for 
controlling the flow of fluMIc materials through the perforated tubular members; 

one or more temperature eensore operably coupled to one or more of the 
10 ' perforated tubular monbere for monitoring the operating teniperaturB within the 
perforated tubular membors; 

one or more pressure sensore operably* coupled to or>e or more of the 
perforated tubular nrtembere for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or wore flow sensors operably coupled to one or more of the perforated 

tubular members for nK>nitortng the operating flow rate within the perforated tubular 
members; and 

a shoe ooupled to the zonal isolation assenrtbly; and 

a contrdier operably coupled to the flow control valves, the temperature 
20 sensore, the pressure senses, and the flow sensore for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least om of the solid tubular memt)era and the perforated tubular 
membere are fbnned by a radial expansion prooess performed within the wellbore. 

25 2. A method of isolating a ftrst subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positidning one or more solid tubulare within' the wellbora, the solid tubulara 
traversing the first subterranean zone; 

positiontng one or more perforated tubulars within the weUbore, the perforated 
30 tubulare traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulare vritMn the wellbore; 

fluidiciy coupling the pirated tubulare and ttie solid tubulare; 

preventing the passage of fluids from the first sut)tenranean zone to the second 
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subterranean zone within ttie wellbore external to the solid tubuiars and perforated 
tubulars; ' - 

monitoring the operating temperatures, pressures, and flow rates within one or 
rifKwe of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore induding a casing, comprising; 

1 0 positioning one or more solid tubular^ within the wellbore; 

positioning one or more perforated tubulars within ttie wellbore/ the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluldicly coupling the solid tubulars with the casing; 

fluldicly coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subtenranean zone within the wellbore; 

ftuididy coupling at least one of the perforated tubulars with the producing 
20 subterranean zone; 

mon'rtortng the operating temperatures, pressures, and flow rates within one or^ 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a seccHid subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within ttie wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for podtior^ one or mors perforated tubulars within the wellbore, the 

perforated tubuiars traversing the secoTKi subterranean tone; 

means for radially expanding at least one cS the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidtdy coupUrig the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second sutyterranean zone within the wellbore eMemal to the solid tutHilars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and fkm rates 
5 within one or more of the perforated tubulars; and 

means for Gontrolling the flow of fluidic materials ttirough the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
1 0 welibore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubutars wltliin the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone; 

means for radtally expanding at least one of the solid tubulars and the 
15 perf(vated 

tubulars within the weilbcM^ ; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tutHJlars; 

means for fluidicly isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing sidstenranean zone; 

means for nriorritoring the operating temperatures, pressures, and flow rates 
within one or nuxe of the perforated tubulars; and 
25 means for controlling the flow of fluidic materials through the perforated tubulars 

as a lundion of the monttoied operating temperatures, pressures, artd flow rates. 

6. An apparatus, comprising: 

a zonal teoiatim assembly oompris^: 
30 one or more-solM tubutar members, each solid tubular member including one or 

more external seals; 

one or more perforated tubuiar members each Including radial passages 
coupled to the solid tubular menibers; and 

one or more solid tabular Oners coupled to the interior surfaces of one or more 



of the perforatdd tubular members for sealing at least some or the radial passages of 
the perforated tutHilar members; aruf 

a shoe coupled to (he zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a racfiai expansion process perfomaed within the weltbore; and 
wherein the soU tubular liners are fbniied by a radial expansion process 
performed within tte wellbore. 

7. A method of isolating a first subterranean zone from a second subterrar^ean 
10 zone in a wetlbore, comprising: 

positioning one or niore solid tubulars within the weBbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or iriore perforated tubulars each including one or more radial 
passages within the weHbore/ the perforated tubulars traversing the second 
IS subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubuiars 
within the wellbore; 

fluidrdy coupitng the perforated tubulars and the printary solid tubulars; 
preventing the passage ctf fluMs from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positiorting one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perfbroted tubulars to fluidldy seal at least some of the 
radtel passages of the perforated tubulars. 

6. A method of extracdng materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, corrqprising; 
30 positioning one or more soiki tubuiars within the wellbore; 

positioning one or more perforated tubulars each including one or nrwre radial 
passage within the wallbore, the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tutiulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 

fluidtcty coupling the perforated tubulars with the solid tubulars; 
5 fluididy isolating the producing subtenranean zone from at least one other 

subterranean zone within the wellbore; 

fluldidy coupling at least one of the perforated tubulars with the producing 
subtenanean zone; 

positioning one or more solid tubular liners within the Interior of one or mors of 
10 . the perforated tubulars; arul 

radially expanding and plastlcaily deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

IS 9, A system for isolating a first subterranean zone from a second subtenranean 
zone in a weilbore. comprising: 

means for positioning one or wotb solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the sc^id tubulars ^and perfbrated 
tubulars wWdn the wellbore; 

means for fluididy coupling the perforate tubulars and the sdid tubulars; 
25 rmans for preventing the passage of fluids from the first subterranean zone to 

the seooiKl subterranean zme within the weHbore external to the primary soDd tubulars 
and perfbrated tubulars; 

means for poslHonIng one or more solid tubular iinm wittiln the interior of one 
or more of tt)e perfbrated tubulars; and 
30 means for radially expanding and plastically deforming the solid Uibular liners 

within the interfor of one or more of the perforated tubulars to fluididy seal at least 
soma of the radbl passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprlsir^; 

means for positioning orte or more solid tutiulars within the welil)ore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubuters within the wellbore; 

means for flukfidy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

nneans for fluldlciy isolating the producing sutitenanean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng suMerranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the Interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more soTkJ tubular members, eadi solid tubular member induding one or 
moreextemaiseds; 

25 one or mors perforated tubular members each including radial passages 

coupled to the solid tubular nrwmbers; and 

a sealing material coupled to at least some of the perforated tubular menrtbers 
for seaHng at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterrariean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wein>6rB, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubuiars each indudlng one or more radial 
passages within the welibore. the perforated tubuiars traversing the second 
subterranean zone; 

radlaiiy expanding at least one of the solid tutHJIars and perforated tubuiars 
5 within the welibore; 

fluidicly coupling the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of fluMa from the first subterranean zone to the second 
subterranean zone within the weHbore external to the primary solid tubuiars and 
perforated tubuiars; 

10 sealing off an annular region within at least one of the perforated tubuiars; and 

injecting a hardenable fluidic sealing material Into the sealed annular regions of 
the perforated tubuiars to seal off at least sonw of the radial passages of the perforated 
tubuiars. 

15 13. A method of extracting materials from a producing subterranean zone In a 
welibore, at least a portion of the welibore Including a casing, comprising; 
positioning one or mc^e solid tubuiars within the wellbcnre; 
poslttoning one or more perforated tubuiars each including one or more radial 
passages within the welibore^ the perforated tubuiars traversing the produang 
20 subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the welibore; 

fluldidy coupling the solid tubuiars with the casing; 
fluidicly coupling the perforated tubuiars with the solid tubuiars; 
25 fluidiciy isolating the. producing siibterr&neah zone from at least one other 

subterranean zone within the welibore; 

fluidicly coupling at least one of the perforated tubuiars with the producing 
subterranean zone; 

sealing off an annular region wtthin at least one of the perforated tubuiars; and 
30 injecting a hardenable ffindic sealing niaterial into the sealed annular regioro of 

the perforated tubujars to seal off at least some of the radial passages of the perforated 
tubuiars. 
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14. A system for Isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

means for positioning (x\e or more solid tubulars within the wellbore. the solid 
tubuiars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore* the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubiriars and perforated 
tubulars within the wellbore; 
1 0 means for fluMidy coupling the perforated tubulars and the solid tubulars; 

imans for preventing the passage of fluids from the first subtenranean zone to 
the second subtenranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars: 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the seated annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, conr^rising; 
means for positioning one or more solid tubulars vrithin the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
2S producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

rmans for fluidldy coupling the solid tubulars with the casing; 
means for fhjididy coupling the perforated tid>ulars with the solid tubulars; 
30 means for fluididy isolating the producing subterranean zone from at least one 

other subterranean zone v^'n the wellbore; 

means for fluhfidy coupling at least one of. the perforated tubulars with the 
producing subterranean nne; 
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means for sealing off an annular region within at iaast one of the perforated 
tubulars; and 

means for injecting a hardenable fluidic sealing material into the seialed annular 
regions of the perforated tutnilars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal Isolation assemk)ly positioned within a wellbore that traverses a 
subtenanean fomratlon. comprising: 
10 ' one or more soBd tubular members, each solid tiAuiar member including one or 

more external seals; 

one or more perforated tid>iflar members coupled to the soRd tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the vyellbore; and 

wherein at least one of the perforated tubular memt>ers are radially expanded 
into intimate contact wiHi the subterranean formation. 

20 17. The apparatus of claim 16, wherein the perforated tut>ular members that are 
radially expanded Into intimate contact with the subtenahean formation compress the 
subterranean fonmatioa 

18. A method of isolating a first subtenanean zone from a second subterranean 
25 zone in a wellbore. oomprldng: 

positioning one or more soBd tubulars within the weDbore, the soRd tubulars 
traversing tlie first subtenanean zone; 

positionii^ one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars . traversing the second 
30 subtwranean zone; 

radially expanding at least one cif ttie primary solid tubuteirs and perforated 
tidxjlars within the weljbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluldiciy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tutuilars. 

5 

19. The method df daim 18, wherein the perforated, tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rats of recovery of hydrocarbons from the second subterranean 
zone. ' 

21. The method of claim 18, furflier comprising vibrating the second subterranean 
1 5 zone to clean the radial passages of the perforated tubulars that are radially expattdBd 

Into intimate contact with the second subterranean zone. 

22. The method of claim 18. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with ttie second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A method of extracting materials from a (mdudng suliterranean zone in a 
weiitwre, at least a portion of the wellbore inducfing a casing, oompristng; 

25 positionhg one or more solid tubulars within the wellbore: 

positioning one or more perforated tubulars within the welltxm each induding 
one or nmre rmM passages, the perforated tubulars travarsirig the produdng 
subtenanean zone; 

radial^ expanding at least one of the sdid tubulars and ttie perforated tubulars 
30 within Vie wellbore; 

radially expanding at least one of the perforated tubulars into Intbnate contact 
with the produdrtg subterranean zone; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforatsd tubulstfs with the solid tubulars; 
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fluicfidy Isolating the producing subterraoean zona from at least one other 
subterranean zone within the weltbore; and 

fluidiciy coupling at least one of the perforated tubulars with the producing 
subtenanean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the producing subtennanean zone compress the 
producing subtenranean zone. 

10 25. The method of daim 23, further comprising vibrating the producing 
subterranean zone to increase the rete of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. The method of daim 23. father comprising vibrating the produdng 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into infimate oontact with the produdng subterranean zone. 

27. The method of claim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarisons from the produdng 
subterranean zone. 

28. A systMi for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

25 means feMr positioning one or ttwe solid tubidars within the welibore, the solid 

tidMjIars traversii^ the first subterranean zone; 

mear» for posltiorring one or more .perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the welibore; 

n^ans for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subterranean zone; 

means for fluidiciy coupOng the perforated tubulars and the solid tubulars; and 

89 



means for preventing the passage of fluids from the first subterranean zone to 
the second 8id>terrBnetan zone within the wellt>ore external to the solid tubulars and 
perforated tubutars. 

5 29. The system of daim 28. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the seocmd subtenranean zone, 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28« further comprising means for vibrating the second 
10 subterranean zone to Increese the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of claim 28, further comprising means for vibrating the second 
subterranean zorie to dean the radial passages of the perforated tubulars that are 

1 5 r^iaiiy expanded Into Intimate oontad with the second subtenraru^n zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded Into intimate contact with the 
second subterranean zcMie to increase the rate of recovery of hydrocarbons from the 

20 second subtenranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
weDbore, at least a portion of the weBbore including a casing, comprising; 

nneans for positioning one or more soGd tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated ttdxiiars within the weflbore; 
30 means for radially expanding at least one of the perforated tubulars into intinnate 

contad with the producing subterranean zone; 

means for fluididy coupling the solid tubulars witti the caslrtg; 

means for fluididy coupling the perforated tubutars wth the solid tutHilars; 

means for fluididy isolating the produdng subterranean zone from at. least one 
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other subtoranean zone within the wenbore; end 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone. 

S 34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubuiars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

35. . The system of daim 33. further comprising means for vibrating thie prodi^ng 
1 0 - subterranean zone to increase the rate of recovery of hydrocari!)ons from the prbdudng 

subtenanean zone. 

36. The system of claim 33, furtlter ccnnprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubuiars that are 

1 5 radially expanded into intimate, contact with the produdng subtenranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded Into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subtenanean zone. 

38. An appmtus. comprising: 

a zmal isdatlon assembly positioned within a wellbore that traverses a 
siAterranean fomnation and Indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular memt)ers. each soGd tubular nrtember indudlng one or 

more external seals; 

one or more perforated tubular members coiipied to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 . wherein at least one of ttie solid tubular members and the perforated tubular 
members are formed t>y a radial expansion process perfonned within the wellbore; and 

wtrareln at least cme of the perforated tubular members are radially expanded 
into intimate oontad with ttie perforated wellt)ore casing. 
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39* The apparatus of daim 38, wherein the perforated tubular memt>er5 that are 
radially 6)q;)anded into intimate contact with the perforated casing compress the 
subterranean fbnratioa 

5 40. A method of isolating a first subterranean zone from a second subtenanean 

una in a wellbore that indudes a perforated ca^ng that traverses, the second 

sid>tefranean zone, comprising: 

posilioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tutHJlars within the wellbore each inciiKling 

one or mora radial passages, the perforated tubulars traversing the secorxi 

subterranean zone; 

radially expanding at least one of the primary solid tubulare and perforated 
tubulars within the weilbora; 
15 radially expanding at least one -of the perforated tubulars into Intimate contact 

with the perforated casing; 

fluidiciy coupling the perforated tubulars and the solid tubulars; eind 
preventing the passage of fluids from the first subterrar>ean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartxxis from the second sul>terranean 
zone. 

30 43. The method of daim 40, further oomprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulara ttiat are radially expanded 
into intimate contad with the perforated casing. 

44. The method of claim 40, further connprising applying an impulsive load to the 
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perforated tubulars that are radiaily expanded tnto intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

5 45. A method of extracting materials firom a producing subterranean zone in a 
welibore» at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subten^nean zone, comprising; 

positioning one or more solid tubulars within the wellt)ore; 
positioning on^ or more perforated tubulars within the wellbore each including 
10 one or more radial passageSi the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wisllbore; 

radially expanding at least one of the perforated tubulars into intimate contact . 
1 5 with the perforated casing; 

fluididy coupling the solM tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean rone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate oontect with the perforated casing compress the produdng 

25 subterranean zorte. 

47. The method of daim 45. further comprising vBratir^ the produdng . 
subterranean zone to Increase the rate of recovery of hydrocartx>ns from ttie produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are . 
radially expanded into intimate oontect with the perforated casif^. 
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49^ The method of claim 45» further comprising applying an impulsive load to the 
perforated tutnilars that are radially expanded Into Intimate contact vAth the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone* 

5 

50. A system for Isolating, a first subterranean zone from a second subterranean 
zone in a vveilbore that includes a perforated casing that traverses the second 
subterranean mne, comprising: 

means for posittoning one or more solid tubulars within the tmllbore, the solM 
10 - tajbuiars traversing the first subterranean rone; 

means for positioning one or more perfbrerted tubulars within the w^!t>ore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wetlbore; 

means fdr radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluidiciy coupfing the perforated tubulars and the sdid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore extemal to ttie solid tubulars and 
perforated tubulars. 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 9)» furVtm compridrfg means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact the perforated ca»ng. 
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54. The system of claim SO, further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially exparxled Into IntinDate contact vritti the 
perfcnated casing to increase the rate of recovery of hydrocart>on$ from the second 
sulyterranean zone. 

5 

55. A system for extracting materials frorn a producing subtenranean zone \r) a 
wellbore, at least a portion of the wellbore includlrig a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 
10 means fbr positioning one or more perforated tubuiars within the weUbore each 

including one or more radial openings, the perforated tubuiars traversing tiie producing 
subtenanean zone; < 

means for radially expanding at least one of the solid tubuiars arid the 
perforated tubuiars within the welltK>re; 
15 means for radially expanding at least one of the perforated tubuiars into intimate 

contact with the perforated casing; 

means for fluidlcty coupling the soHd tidxjtars with the casing; 
means for fluldlcly coupling the perforated tubuiars with the solid tubuiars; 
means for fluididy isolating the producing subterraneen zone from at least one 
20 other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubuiars with the 
producing subterranean zone. 

56. The system of daim 55, wher^ the means for radially expanding at least one 
25 of the perforated 4ubulars into intimate contact with the perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. The system of daim 55, further cornprising means for vibrating the produdng 
subterranean zone to increase the rate of reoovecy of hydrocart)ons from the produdng 

30 subterranean zorie. 

58. The system of daim 55, further cornprising means for vibrating the produdng 
subterranean zone to dean the radial passage of the perforated tubuiars that are 
radially expanded into infimate cbntad with the pmforated casing. 
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59. The syston of claim 55, further ccmtprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
perforated casing^to increase the rate of recovery of hydrocartKms from the producing 

5 8ut)terranean zone. 

60. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more solid tubular nieml}ers, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the soKd tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforetsd tubular 
memt>er8 are formed by a redial expansion process performed within the wellbore; arKi 
wherein the perforated tubular liners are fonnsd by a radial expansion process 
20 performed within the wellbore. 

61. A method of Isolating a firet subterranean rone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or nrxxe solid tutMilars within the wellbore, the soRd tubulars 
25 traverdng the first subterranean zofke; 

po^oning one or more perforated tubulars each including one or more radial 
passages within the wellbore,'* the pirated tubulars traversing the second 
subten^nean zone; 

radially expanding at least one of tt>e solid tubulars and perforated tubulare 
30 witNn the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean 2one to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tutxjiar liners vyittiin the Interior of one or 
more of the perforated tubulars; end 

radially expanding and plasticalty defomiing the perforated tubular finers witNn 
the inleriCK' of or)e or more of the perforated tubulars. . 

5 

62. A n\ethod of extracting materials from a producing subteiranean zone in a 
wallbore, at least a portion <rf the weiibore Including a casing, comprising; 

positioning one or more solid tubulars within the wejlbore; 

positioning one or mm perforated tubulars each including one or num radial 
10' passages within the weiibore, the perforated tubulars traversing the producing 
subterranean zone; 

radiialiy expanding at least one of the solid tubulars and the perforated tubulars 
within the weiibore; 

fluididy coupling the solid tubulars with the casing; 
15 fluididy coupling the perforated tubulars with the solid tubulars; 

fluidiciy isolating the pnodudng subtenBnean zdne from at least one othier 
subterranean zone within the weiibore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radiafty expanding and plasticalty deforming the perforated tubular liners within 
the Interior of one or mem (rf the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subterranean . 
zone in a weDbore« comprising: 

means for positioning one or more sofid tubulars within the weiibore, the solid 
tutmlars traversing the first subterranean zone; 

means for (mitioning one or more perforated tubulars each induding one or 
3D more radial passages within the weiibore, the perfonitad tubuiars traversing the second 
sutrtarranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubulars within the weflbtve; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

97 



means for preventing the passage of fluids from the first sutyterranean zone to 
the second subterranean zora within the wellbore external to the primary solid tutnjiars 
and perforated tid>ulars; 

means for positioning one or more perforated tutHJlar liners within the int^or of 
5 one or mcMre of the perforated tubulars; and 

means for radially expanding and plastically defomning the perforated tubular 
liners within the Interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing suMerranean zone In a 
10 . wellbore. at toast a portion of the wellbore induding a casing, oonripris^^ 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within tiie wellbore. ttie perforated tubulars traversing the 
produdng subtenranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within tire wellbore; 

means for fiuidicly coupling the solid tubulars with ttie casing; 

means forfluididy coupling the perforated tubulars with the solid tubulars; 

means for fiuidicly isolating the producing subterranean zone from at least one 
20 other subterranean zone wiMn the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubutars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

liners wiUiin the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal bdation assembly comprising: 
30 one or more soGd tubular members, each solid tubular member induding one or 

more external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the soOd tubular members; and 

one or more one-way valves for oontrollably fluidlciy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubuteir members and the perforated tid>uiar 
mbmbers are fbnmed by a radial expansion process performed within the welibore. 

5 

66. A method of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zoties in a welibore, comprisii^: 

positioning one or more solid tubulars within the welibore. the soHd tubulars 
traversing the first subterranean zone; ' 
10 positioning two or more perforated tubulars each inciudirtg one or mom radial 

passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the welibore; 

15 fluididy ooupting the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a welibore having a plurality of producing 
subterranean zones, at least a portion of the welibore including a casing, oomprisir^; 

positioning one or more splid tubulars within the welibore; 
25 positionir^ two or mom perftrated tubulars each including one or more radial 

passages within the welibore, the perforated tubulars traversirig the producing 
subterranean zones; 

radially expanding at least one of the solid tubidars and the perforated tubulars 
within the weBbore; 
30 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluicfidy isoldting the produdng subterranean zone from at least one other 
subtenranean zone within the welibore; 

fluididy coupDng at least one of the {»rforated tubulars with the producing 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing mnoB that has been depleted. 



5 68. A system for isolating a first subterranean zone from a second subtemanean 
zone having a plurality of producing zones In a weilbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or rmte perforated tubulars each including one or 
10 more radial pMsages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expandng at least one df the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldicly coupling the perforated tubulars and the solid tubulars; 
IS means for preventing the passage of fluids from the first subterranean zone to 

the sTOond subtenranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 rYieans for preventing fluids from passing from one of the produdng zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materteils from a plurality of producing subtenfanean 
zones in a wellbore, at least a portion of the wellborB iriduding a casing, comprising; 
25 means tior positioning, one or more solid tubulars within the wellbore; 

means for positiorihg one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for racfiaily expanding at least one of the solid tubulars and the 
30 pwtbrated tubulars within the wellbore; 

means forfiuldldy ccMjpDng the solid tubulars with the casing; 

means for fluMidy cou(riIng the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean.zone from at least one 
other subterranean zone within the welibora; 
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means for ftuidicly coupling at least one of the perforated tubutars with the 
producing sutrterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
S means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been defdeted. . 

70. An apparatus for extracting geothemial energy from a subtenranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean fomnatkxi, 

oonvrising: 

one or more solid tubular members, each solid tubular member including one or 
more extemal seals; 

one or more perforated tubular memt>ers each indudirig radial passages 
IS coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
merrriiers; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfbmned within the wellbore. 

71. A method of isolating a first subtenranean zone from a second subterranean 
zone inchJdirqi a source of geothermal energy in a weltbore, comprising: 

25 positionirtg one or more solid tubulars within the wellbore, the solM tubulars 

traversing the first subterranean zone; 

positioning one or more perfbrated tubulars each inducling one or more rad»l 
passages within the wellbore, th^ perforated tubulars traversing the second 
subtsrranean zone; 

30 radially expanding at least one of the solid tubulars and perflated tubulars 

within the weflbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterrartean zone to the second 
subtenranean zone within ttte wellbore extemal to the primary solid tubulars and 
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perforated tubulars; and . 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforeted tubular liners within 
the interior tifoneor more of the perforated tubulars. 

72. A m^hod of extracting gecrthemnai energy from a subterranean geolhienna) 
zone in a weitt)ore. at least a portion of the weltbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 . > positioning one or more perforated tutHJlars each including me or more radial 
passages within the wellbore, the perforated tubulars traversing the subterranean 
geothermal zone; 

radlaiiy expanding at least one of the solid tubulars and the perforated tubiriars 
witMn the wellbore; 
15 fluldidy coupling the solid tubulars with the casing; 

fluididy coupling tfie perforated tubulars with the solid tubulars; 
fluldidy isolating ttie subtenaneah gec^hermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for Isolating a first subterranean zone from a second geothermal 
subtenanean s)ne in a weilbora, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone; 

rneans for positioning one or more perforated tubulars each including one or 
more FEKlial passages within the weDbore. the perforated tubulars traversing the second 
geothemnal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tidxilars within the wellbore; 

means for fluUidy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first sutrterranean zone to 
the second geothermal subterranean ^one within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothenral eneigy from a subterranean geotttermal 
zone in a weilbore, at least a portion of the wellbore aiduding a casing, comprising; 

5 means for posittoning one or more solid tut>ulars within the wellbore^^ 

means for positioning one or more perfoiated tubulars each induding one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
sutiierranean geothermial zone; 

means for radially expanding at . least one of the solid tubulars and the 
1 b perforated tubulars within the wellbore; 

means for fliMidy ooujpling the sdid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicty Isolating the subterranean geolhermal zme from at least one 
other subterranean zone within the weilbore; and 
15 means for fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member induding one or 

. more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the sdid tubular members; and 

a shoe coupled to the zonal Isolation assembly; 
25 wherein at least one of ttie. solid tubular mmbers and the perforated tubular 

members are formed a radial expansion process perfbnmd within the weHbora; jand 

¥tfherein the radial passage of at least one of the perforated tubular nwnbera 
are cleaned by further radial expansion of the perforated tubular members wittiln the 
wellbore. 

30 

76. A method erf isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positionir^ one or more solid tubulars within the weHbore. the solid tubulara 
traversing the firat sut>torrahean zone; 
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positioning one or more perforated tukxiiars within the wellixm each including 
one or more radial passages, the perforated tubulars traveling the second 
subterranean zone; 

ractelly esqpanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluidicly coupling the perforated tubulars and the 9(did tubulars; 
preventing the passage of fluids from the ifirst subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by ftjrther radial expansion of the perfbrated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

1 5 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellboris each indudir^ 
one or more radial passages^ the perforated tubulars traversing the producirig 
subterranean zone; 

radially expanding at least one of the solid tubutars and the perfbrated tubulars 
20 within the wellt>ore; 

fluidicly coupling the solid tubulars with the casing; . 
fluklicly coupling the perfbrated tut)ulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at teast one other 
subterranean zone within the wellbore; 
25 fluididy coupling at least one of the perforate tubulars with, the pnxlucing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perfbrated tubulars; and 

cleaning materials from the racfial passi^ of at least one of the perforated 
30 tubulars by further radial expansion of the. perforated tubulars within the weDbore. 

78. A system for isolatirig a first subterranean zone from a secornl subterranean 
zone In a weHbore. comprising: 
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means for positioning one or more solid tubulars wKhin the wellbore, the solid 
« tubulais traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wallbore each 
including one or more radial passages, the perforated tubulars traversing the secor^ 
5 subterranean zone; 

means for radially expanding at least onis of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluUidy coupling the perforated tubulars and the solid tubulars; 
means for preventhg the passage of fliixJs from the first subterranean zone to 
10 the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for dearring materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbors. 

15 

79. A system for exbBCttng materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbors including a casing, comprising; 

means for positioning one or more solid tubulans within the wellbore; 

means ft^ positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passagm, the perforated tubulars traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means fbr fluidiciy coupling the soBd tubulars with the casing; 
25 means for fluidiciy coupling the perfbrated tubulars with the solid tubulars; 

means fa fluidiciy isolating the producing subterranean zone from at least one 
other subterranean zone within ttte wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
30 nraans for dearnngmateriaisfn^m the radial passages of at least 0 « 
tubulars by further radial expansion of the perforated tubulars within tlw wellbore. 
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